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IN TRODUCTION. 


| Read March I F the earth were perfectly ſpherical, the 
32, 275% action of the ſun on all the parts which 
compoſe 1 it, would not produce any effect to make it 
turn round its centre; becauſe the moment, which 
would be produced on one fide, would be always: 
counterbalanced by an equa moment on the oppolite 
ſide of the centre. 
It would be the ſame, if the earth were a ſ pheroid 
flatted at the poles, and the ſun was 3 in the 
equator, or in the ninetieth degree of declination: 
But in every other degree of declination its action on 
the exceſs of matter about the equator has a tendency 
to make the equator approach towards the ſun's place, 
or to diminiſh the angle of the ſun's declination, by 
making the earth's axis to turn round its centre in the 
plane of the circle of the ſun's declination. 
The earth has then, at every inſtant, two motions 
of rotation ; one about the axe of the equator, called 
_ alſo the earth s axe; and this is the diurnal motion, 


3 


Re which 


[386 


which is uniform; the other motion of rotation is 
performed about the axe of the circle of the ſun's 
declination, which 1s a diameter of the equator ; and 
this motion is produced by the action of the fun on 
the redundant matter about the equator, and is conti- 


nually accelerated, from the continual application of 
the ſolar action producin g it. 


The point E, fg. 1. 1 2. which is the interſection 
of the circumference of the equator-and the circum- 


ference of the circle of declination, has two motions, 
whoſe directions are perpendicular to each other. 
Let Ee be the ſpace, which it runs through in an in- 
ſtant d t, in the circumference of the equator, by the 
uniform diurnal motion, and let Es be the ſpace it 
runs through in the ſame inſtant, in the S e ee - 
of the circle of declination, by an 3 motion, 
as has been explained. 
| The point E, in vertue ef theſe two motions Ee 
and E 6 will not circulate either in the circumference 
1 2% E of the equator, or in the circumference 
Ee PE P E of the circle of declination, but forming 
the rectangular parallelogram Ee e, the diagonal Ee 
will be the elementary arc of the circumference E eq E, 
in which the point E will circulate, and the angle 
e Ee will be equal to the angle & C 9, and equal to the 
angle P Cp which the pole P runs through in an in- 
ſtant in the circumference P'p'2 g PL whoſe plane 
is perpendicular to the plane of the circle of decli- 
nation; and when the lines Ee, Ee are known at 
every inſtant, P» will alſo be known, finee the 
angle eEe = to the angle 20 = to the angle 
P' 8 P. TEE | | 
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1374 3 
be inſtantaneous motion of the pole, which is P p, 
or Pp, fg.2. * 1. G 2*, may be reſolved into 
two, P R and PM, perpendicular to each other, and 
both to the carth's axe. The former cauſes the pole 
P to move parallel to the ecliptic IS = , and alters 
the place of the ſolſtice &, and conſequently alſo that 
of the equinoctial points / and ] the latter, which 
is according to PM, alters the inclination of the 
earth's axe to the ecliptic. * = 
To have the motion of the pole parallel to the 
ecliptic, or, which is the ſame, the motion of the 
node V, or the pteceſſion, in the ſame time that the 
fun paſſes from the equinox V to the ſolſtice S, take 
the integral of the lines P R, ſuppoſing P R gene- 
rally to expreſs the inſtantaneous preceſſion for any 
declination of the ſun Ss. KL => 7 
And to have the alteration of the inclination in the 
ſame time that the ſun is paſſing from Y to , take 
the ſum, or the integral of the lines P.M, ſuppoſing 
P M generally to expreſs the inſtantaneous alteration 
of the inclination of the earth's axe to the ecliptic for 
any given declination of the ſun. SH 
The ſum of the lines PR is always the ſame, and 
has the ſame ſign, or the ſame direction, during every 
quarter of the ſun's revolution, whether he moves 
from v to S, or from S to =, or from = to w, or 
from w to v; ſo that the preceſſion an{wering to any 


one quarter of the ſun's revolution about the earth, 


or to three months, being known, that multiplied by 

4 will be the annual preceſſion; by 8 will give it for 

two years; by 16 for 4 years, &c. 
.- HET Ss 


Likewiſe 


ained at the beginning of Prob. 5. 


Fig. 2. is exp 


alternatively. a contrary ſign ; that is, a contrary di- 


[388 
' Likewiſe the ſum of the lines P M is ever * fame 
for every quarter of the ſolar revolution; but it has 


rection. Huring the quarter from v to S, the altera- 


tion of the inclination of the earth's axe to the ecliptic 
is poſitive, and the angle of the inclination increaſes; 
but during the ſucceeding quarter, or from S to =, 
the alteration. of the inclination is negative, and the 


angle of the inclination diminiſhes : : And as the di- 


minution from S to : 1s equal ta the augmentation 
from Y to &, it follows, that at the end of the ſemi- 
revolution the inclination of the earth's axe to the 
plane of the ecliptic will become again the ſame, 
having undergone an oſcillation, 1 of 18 completed 
in a ſcmirevolution. It is: the ſame, when the ſun 


paſſes from = to Y. The angle of the inclination in- 


creaſes from = to v, and decreaſes from W to V, where 
it becomes again the ſame it was at =. 


And hence the inclination of the earth's axe to the 
ecliptic may be confidered as conſtant, tho' ſubject 


to this oſcillation, and indeed to ſeveral others. which 


will be preſently explained, they being all regular, 


and performed in regular periods. 


The earth's inclination to the ecliptic being con- 


ſtant, and the motion of the pole which produces 
the preceflion, being always parallel to the plane of 
the ecliptic, the earth's pole moves in a parallel to 
the ecliptic, about 23 degrees and a half diſtant from 
the pole of the ecliptic, and the terreſtrial axe de- 
ſcribes a conic ſurface. 


To this motion of the terreſtrial axe or pole i is to 


be aſcribed the apparent motion of the ſtars about the 
pole of the ecliptic. 


But 


[ 389 } 
But hitherto we have not conſidered, that to the 
preceflion, thus cauſed by the ſun, we are to add that 


likewiſe produced by the moon; and it remains, 
that we examine into the motion of the earth's pole, 
cauſed by the action of the moon on the redundant 
matter about the earth's equator. . 

All, that has been ſaid concerning the ſun, is alike | 
applicable to the moon, which we may put in the 
place of the ſun; the moon's orbit in the place of the 
_ ecliptic ; and the time of the moon's revolution round 
the earth in the place of the revolution of the ſun 
round the earth: And we ſhall find the motion of 
the earth's pole parallel to the lunar orbit, which is 
always the ſame at every quarter of the time of the 
revolution of the moon round the earth, and the oſcil- 
lation of the earth's axe to the plane of the lunar or- 
bit, which is completed in each ſemirevolution of 

the moon round the earth. 
But whereas the plane of the lunar orbit, which 
is always inclined to the plane of the ecliptic i in an 


angle of about 5 degrees, never continues in a con- 


3 poſition, like the plane of the ecliptic, ſo that 
its pole deſcribes a ſmall circle parallel to the 3 
at the diſtance of about 5 degrees from the pole 
thereof; it follows, that the preceſſion, with reſpect 

to the lunar orbit, is not the ſame as with reſpect to 
the ecliptic; and that the motion of the pole parallel 
to the lunar orbit ſhould be referred to the plane of 
the ecliptic: Which is done by reſolving the motion 
of the pole, parallel to the plane of the lunar orbit, 
into two motions, the one parallel to the plane of the 
ecliptic, and the other perpendicular thereto, and in 
the * of the ſolſticial calure. "uy 


are five diſtin motions of the 
namely, two of preceſſion, which are parallel to the 


by the ſan, and is completed in the time of the femi- 
revolution of the fun round the earth, taken from one 


— 2 — . —Uäũ—ͥ—— —— 
— ᷑ — ñ —— — — —— — — 
* 


1 

The former of theſe two motions gives the pre- 
ceſſion with reſpect to the ecliptic, and has its di- 
trection always the ſame way. | 

The latter motion has two oppoſite directions, in 
the two ſemirevolutions of the pole of the lunar orbit 
round the pole of the ecliptic, and cauſes an oſcilla - 
tion of the terreſtrial axe on the plane of the ecliptic, 
which is compleated in a revolution of the pole of 
the lunar orbit round the pole of the ecliptic. 
From all that has been ſaid, it follows, that there 
pole of the earth; 


plane of the ecliptic, and three of oſcillation on the 
plane of the ecliptic. V 
The two of preceſſion are cauſed, the one by the 
ſun, the other by the moon. That, which is cauſed 
by the ſun, is conſtantly the ſame at every quarter of 


the time of the revolution of the ſun round the earth, 


that is, every three months: That which is cauſed by 


the moon, is conſtantly the ſame at every quarter of 
the time of the revolution of the moon round the 
earth; that is, about every ſeven days. 


Of the three motions of oſcillation, one is cauſed 


equinox to the following one; that is, in fix months. 
The other is caufed by the moon ; and each ofcil- 
lation is completed in the ſpace of a ſemirevolution 
of the moon round the earth; that is, in about 14 days. 
The third is cauſed likewiſe by the moon, and 
ariſes from the plane of her orbit being different from 


the plane of the ecliptic, and from the pole of the 
lunar orbit making its revolution about the pole of the 


ccliptic 


wr 
ecliptic in about 18 years and twa thirds. And this 
oſcillation is compleated in the time of the revolution 
of the pole of the lunar orbit about the pole of the 
ecliptic ; that is, in about 18 years and two thirds. 
It will appear in the memoir, that there is a relation 
purely geometrical between the quantity of the nu- 
tation, during the time of the ſemirevolution of the 
pole of the lunar orbit, and the quantity of the pre- 
ceſſion, cauſed likewiſe by the moon in the ſame: 
time. This relation is quite independent of the force 
of the moon, of the quantity of the earth's flatneſs, 
of the quantity of the terreſtrial matter, and, in a 
word, of every thing of a phyſical nature that can 
enter into the problem. Een hogs . 
We are content to examine the motions of the pole 
of the earth produced by the ſun and the moon. 
The fame method, and the ſame formule, will give 
likewife the mocions of the terreſtrial pole ariſing 
from any other planet, as Saturn, Jupiter, &c. but 
theſe motions are too minute to merit attention. 
Whatever has been ſaid of the action of the ſun 
on the redundant matter about the earth's equator, is 
alſo applicable to his action on a ſimple ring placed 
at the equator, without adhering to the terreſtrial 
globe; and the motion of the pole of ſuch ring may 
be determined by the ſame method, and conſequently 
the motion of its nodes on the plane of the eeliptic, 
and the alteration of the inclination of its axe to the 
ſame plane. And ſince theſe motions are the ſame, 
whether the ring be ſuppoſed entire, or a ſmall por- 
tion of it only be conſidered, or a mere point thereof, 
the motions of the nodes, and the alteration of the 
inclination of a moon, or a ſatellite of a planet, may 


thereby 


2 


ö 7 18 9 


HE 
thereby be known. And the formule differ in 


no- 
thing from thoſe of the motion of the nodes of the 
earth's equator, and of the alteration of the obliquity 
of the earth's axe to the plane of the ecliptic, but in 
this; that the action of the ſun on the ring to make 
it turn, is exerted entirely thereon; whereas in the 
problem of the preceſſion this force muſt neceſſarily 
be diſtrĩbuted throughout the whole maſs of the earth, 
on account of the adherence of the ring to the globe 
of the earth. Tk 

DIVISION of the WORK. 
This memoir is divided into four ſections. 

The 1ſt ſection treats of the motion of the pole of 
the terreſtrial equator cauſed by the ſun, 5 
The 2d ſection treats of the motion of the pole of 
the terreſtrial equator cauſed by the moon. 

The zd ſection treats of the motion of the pole of 
a ring, or of the orbit of a moon, cauſed by the ſun, 
I )!hbe 4th ſection contains the application of the for- 

mulæ found in the other ſections. ” 


8SECT. IL 
F the motion of the pole of the terreſtrial 
equator cauſed by the action of the ſun. 


5 PROBLEM I. 5 
Article 1. To find the moment, which reſults from the 
attraction of each particle of the earth towards the 
ſun, in the inverſe ratio of the ſquare of the diſtance, 
to make the earth's axis turn upon its centre C. | 
Let EF E F E, fg. 1. 1. be the ſection of the 
earth by the plane of the circle of the ſun's declina- 
tion; 
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tion; PEP E P thecircumference whoſe diameter is 
theearth's equator, E E or PP. Let EE be perpen- 
dicular to PP, and in the equator. Let 1 7 be per- 
pendicular to C S, and aſſume this diameter I for the 

leaver to which all the moments are to be referred. 


The motion of any point, as 3. towards the ſun, is 


S 
= By reſolving this motion into two, one accord- 


Sg 

ing to g C, the other parallel to 2 S; he motion ac- 
cording to g C has no tendency to make the point g 
turn round the centre C. 5 1 motion of the point g 


parallel to c g will be =: » „„ 


* 
motion of the centre 0 according to CS is 


[tale 


therefore the relative motion of the point g, in regard 
gard to the centre C, is — 3 LY 5 72 or S & SCN 


* he moment of the point = . turn about the centre 


C, will therefore be $x S Cx : x gx C. 
1 By ” GC - 

the moment being the odd of the motion- by the 

maſs of the body, and by the arm of the leaver. 

And this moment cauſes the point I to approach to- 

wards the ſun, when it is poſitive, or when & C is 

greater than $ g; and caules the point I to recede 


from the ſun when it is negative, or when Sg is 
greater than SC. 


D d d 1 
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It will be found, in like manner, that the moment 
of the e eee is SxSCx 


C 
(Pe FT. *g K PF; or with regard to the 


point 7 which is on the oppoſite fide of the centre to 
the point T, this moment, by changing the ſigns, 


will be, C EE —3 as xg" —— 9x SCx 
Fe 


#1 I 
a == — Th 
55 F x gx CI. erefore the moment 


of the two equal points g and g to cauſe the point I 
to tarn about the centre C, is S Xx S Cx (FI 


$C'- 


I 


xg x C1 + $x$C x (S —= )*8 xCI= 


exCInFxa0u( gem 75) 


If the points ) and be taken equally diſtant from 
the points D * D,, as the points g and g, it will 
likewiſe be found, that the moment of the equal 


points y and A to cauſe the point I to turn about the 
centre C, is X C1 x S x$C X Cn 


'7 1 


TIxSxSCx = — = 
og 


Sg 
Therefore the moment of all the four points to- 
gether, g, g, , to cauſe the point I to turn about 


1 5 1 
kn * 3 5 
the centre C, is(g )* xCIx$Sx$S C 5 Ie bh: 
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which becomes = © when the point g can be taken = 


„ as may be done throughout the * extent of the 
circle PEP E ; but if the zoneEPEPEFE'FE 
be taken away from this circle, to have the true figure 


of the earth, we ſhall have g = gf xgr, andy = 
— 5 x yg, taking the points g and 9 for the ele- 


becauſe 7 = . 
Let ho "Vp CS and CP, or CE, be called s and 


a, ref 


angle SCP, J; its coſine, or the fine of the angle 


SCE, 43 CK, X53 g K, y; gm, S 3 2M. 2 3 K 


or fs du; PF, aa; we ſhall have ga =a z; yy 
a 2 (by the property of the ellipſe) ; alſo calling 


Fr, 17; and 77 27 25 and regarding the little triangle 
gras a right-lined one, and ſimilar to the triangle 


g Cm, we ſhall have r = - Xa 2, and likewiſe 2 


= a. 
By the 


of fines to the ſides of triangles, 

we ſhall TE. G = Vi CNS xu. Finally, if 
we conſider che point S, or the ſun, as at an infinite 
diſtance, we fhall have 8 g=SK=SC— CK Z 


$— X, _ Sg=SK=ESCHCK * 


"= 
Therefore * . 2 7 oi Jo 5 i 55 
I 1 1 
— + 35 x + 35x* ＋ x3” Therefore Ts — = 
D d d 2 G 


ments of che 2 and g — 7 2 = 


pectwely; the radius x, or unity; - the fine of the 
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- _— 7 _ . and, rejecting the infinitely ſmall 


magnitudes, = _ 


Therefore the moment wherewith the four points 
2, C, Y, 7, cauſe the point I to turn, will, by ſubſti- 
tuting in the place of the letters their analytical va- 


lues, be (odu—rdu) X 9x8; or putting, in- 
ſtead of g and 7 the values above found, we ſhall 


Aa 


= | 
have for the moment 02 2.2 20. duxSxyx 


a 
Sr ndl ＋ 2) x (2 — ). But 


583 834 


8 T= = yG=2y/, and z'— 2 


yM—gm= 2 GM=2CN=2 xu. There- 


fr ( +2) * ( —2) Fux); and the mo- 


. 6asS 
ment 1s AV uu 4 8 


But in the circle D g I we have ydu=ad x, and 
Gad Gad 


Vuxxxdxu. 


the moment is —— x 4 u dr x4) uxdx 


33 
Va — xx. But the integral of x? "i Vaaxz i is 2 


ie 6 , and when 


* a, this integral is 4 a a [dx Va xx, or, cal- 


ling the ratio of the circumference to the diameter Tz 
we ſhall have / d x V aa—xx, or the area of the qua- 


drant whereof à is the radius, = 7 am A 14 = a? Te 


rem the . of 925 X * Vu x Ax x d x 


771 
Vaa 


V aa—xx,or the ſum of the moments of all thor 
which compoſe the elliptic zone E E PEF E FE 


* S Soy oo 43-4 >: 4," . dt 0. an 
12 5 8 „ ee . nh r Y 
72 8 7 * 22 4 "x4 Aa 0 2 . 
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ints 


Gas Lu | 


IS — Xx ——- 
$3 4 | 

If the terreſtrial ſpheroid be cut by any plane pa- 

rallel to the plane PEPE P of the circle of de- 

clination, fig. 1. 1 2. the ſection will be an ellipſe 

ſimilar to the ellipſe EF E FE; and if the greater 

ſemiaxe c L of this ellipſe be called A, it will be 


found, as has been already in the ellipſe E F F F E, 


that the ſum of the moments of all the points of this c 


aS #F# 1 
* to turn about 1 its centre C2 ke * — 


<3 4 
It has not been ken | into conſideration, that here 


the centre & of the ſun is a little below the plane of 
the ſection, the line C8 making an inſenſible angle 


with the line 2. 


Calling Cc T; the moment of all che ſections pa- 
rallel to EF E FE to turn about the axe C c will 


be the _ las, Dane? xd Y, or the inte- 


2 


x (aa TY) 1 BE nff7 


„ 


(al d r re 414 Y*dY), and this integral is 
252 EU-; a? TP. rs); and when 


2 
8 1 
ra, the integral is we n. This is 
the ſam of the moments ot all the poli of the 
hemiſpheroid of the earth formed by the ſection 
E P PE of the circle of declination, and the ſum 


of the moments of all the points of the whole ſphe- 


roid 


X 


i l | y xx 8 x NTA 
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roid to turn about the axe 2V is —- 320 
Which was to be found. 


xVurx $45, 


COROLLARY. 


2. If it were required to find the ſum of the mo- 
ments of all the points of a ſingle crown ELQ E'S'E, 
Fg. I. ue 2. placed at the equator, and detached from 
the earth, to turn about the axe of the circle of 
the ſun's declination, the thickneſs of the crown be- 


ing a a: . ; 
The moment of the 3 to turn about c is the 
ſame as that of the point to turn about C; as is ma- 


nifeft from the reſolution of the motion according to 
SL into two, Ly, and y S“; and from the great 

diſtance of the fan » 8 will not differ from L; the 

triangle Ly tne right-angled at 
By the preceding problem, if c 'Þ or C 7. de called 
X; and Ce, F; and all the other denommations of 
that problem be retained ; we ſhall have yx = X u, 
and C,= XV. 

And the moment of the point is 9 * 

1 
H 1 
| And putting inſtead @ the element of the crown, 


Fe) XN 


14 which is aa Xx du, calling, | in this caſe, d « the cle 


| ment of the ccm en EL QE, the moment 


7 i | 4 
bw | of an element of the crown will be as x = xY u x 


83 


Ws - | * 'The lines SL and YS are not drawn in the fig. to avoid con- 


fu jon. 
| 


XXdu 
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XXdu. But in the circle EE E we have, Xdu 
ad r, therefore the moment of an clement of the 


cons ne x1 nf exon dre n vu 
dYVaa—TY; and the ſum of the moments of 
36 


the quadrant EL 2 of the crown Is 3 x aa Vu 


1 4 


quadrant of the crown having an equal motion, the 
ſum of the moments of all the points of the crown, 
to 1 — vertue of the ſolar action, about the axe 


NN js 25 


xaVux% ras. And every other 


au 21. 


Past hte II. 


3. To find the ſum of the moments of all the points of 
the terreſtrial ſpberoid turning about the axe IQ 
the motion of the point E being given, and = 


We muſt firſt ſeek the ſum of the moments by all 
the points of the ellipſe EF E FE, g. 1. 1 2. 
turning about its centre C; and to have the ſum of 
the moments of all the points of this ellipſe, we ſhall 
firſt find the ſum of the moments of all the points 
of the circle EP E PE, and then we ſhall ſubduct 
therefrom the ſum of the moments of the whole el- 
liptic zone EPE PEF E FE. 

The motion of any point of the circle E PE 22 EC, 


placed at the diſtance x from the centre C, will "I. ＋ K- 


the motions being here in the ſame ratio as hs di- 
” — ſtances 


1 ˙ AA — 


— * 4 = 
— 


— ———— — 2 — — — — — 
——— u — — 


— 


— — — 


—— — — - 
FY = mk — — — - 2 ' 
— re me PEI any nas <A. — — 


On OO Oy 0 OS — — ———— ͤ—’— —ä — _C = — 


=+E T 4 
mw” 
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ſtances from the centre, fince all the points com- 


plete their revolution in the ſame time ; and the mo- 


ment of all the points which compoſe the circum- 


x 
ference 2 7 x will be 2 1 * * A* x the moment 


being produced from the 55 by the motion, and by 
the arm of the leaver. 


Therefore the motion of all the concentric circum- -; 
2 77 * 


ferences which compoſe the circle, is * - 


xxidx 


X * =4 - x a+, when x = a, as for the 


P 


circle 'E P E'PE. 


To have the ſum of the moments of all the points 


of the elliptical zone EG E PE F E FE, all the 


points of the zone may be conſidered as placed at the 
diftance a, from the centre C, and having, conſe- 


quently, the ſame motion as the point E, becauſe the 
greateſt thickneſs P F of the zone is very ſmall. 


The ſum of the moments of the zone will be equal 


to the quantity of matter multiplied by the motion 
x, and by the arm of the leaver 6 or 2 4 FXEAUX 


N NA ua 23. 
Therefore the ſum of the moments of all the 
points of the ellipſe E FE V E turning about its 


centre C, the motion n of the point E being , will be 


2 
a 


It will likewiſe be found generally, that the ſum 
of the moments of a fimilar ellipſe, of which CL, 
or X, is half the greater axe, and which turns about 


i TH „ a 
ts centre C, is a EX — „ 


3 3 Therefore 
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Therefore the ſum of all the ſimilar elli _ which 


compoſe the terreſtrial hemiſpheroid, 1s * 7 K 
TuxXXA*tdY=- — 9 


which, as has been ſeen at the end of Prob. I. when, 
after the integration Y has been made = a, will be 
. _ T j l 48, and multiplying by 2, the ſum 


of all the points of the terreſtrial ſpheroid will be 
(t—2a) x7 px £ &*. Which was to be found. 


CoROLLARY. 


4. If yan would find the ſum of the moments of 
all the points of the ring E NLE LB. fig. 1. 1 2. 
turning about the axe 

The moment of an clement L of the crown placed 
at the diftance X from the axe of rotation QQ, is 


aadux EST, which is the product of the quan- 


a 


tity of matter by the motion, and by the arm of the 


leaver. But in the circle E 2E E ve have, du 1 


therefore the moment of an element of the crown is 


aaρN X Ad, whoſe integral, which is a 4 HA, 


gives the fon of the moments of all the points of the 
crown. Which was to be found. 


Eee | PRo- 


We 


— . ͤͤ— —_ R ²˙ wü —·r 5 


this is the motion of the 


crown E AE LE turns about the axe Q. being 


1 


PROBLEM II. 


5. Hæui "g gi ven, the moment wherewith the earth 


Turns about the axe QQ the circle of the ſun's 
declination, To 


find the motion of the pole P, or, 
which is the ſame, 4 the point E in tbe plane of the 
circle of the fun's de clination. 575 


By Prob. I. the moment wherewith the earth turns 


about the axe C N. ö —— PES 


XA x 3-05. 


By Prob. II. the moment wk the earth 
turns about the ſame axe C, the velocity of the 


point P, or of the point E, being ju, is * * ＋ ke 


X r . e 
We ſhall have then 35, T yu X Ty as = = (12a) 
— whence we get p == 2408. And 


45 X* (1 — za) 
pole P, or of the point E, 
avout the e centre C. Which was to be found. 


8 Os ConoLLany. ; 
6. In like manner, the moment wherewith the 


given, the motion of the point E may be known. 


By the Corll, of Prob. I. the moment of this 


crown, turning about the axe C2 by the action of the 
S 
lun, i 3. x a ＋ * u, M 4. 


By 
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By the Coroll. of Prob. II. the moment of this 


crown is alſo a ap re 


We have then an ae 


5 
0 | 
eee Which was $0 ” 


found. 


Remark. Tt is proper to obſerve, tha the motion 
of the point E of the crown is the ſame, whether the 
crown be entire, or there be no more of it but the 
point 2. 
For, Prob. I. the motion of any point g. paral- 
lel to 2 5857 . I. 1 2. and reſpectively to the centre C, 
is $xTT x G — =) which is = eres and 
when the i g becomes the point E, we have 


* ar, „being the coſine of the angle DCE. 
| Therefore the reſpective motion of the Point E pa- 


rallel to the motion C'S of the centre C. is G x S . 
and reſolving this motion into two, the one according 


to E C, and 2 other perpendicular to E C, this latter 


vill be = 357 „ . y 1 being the fame 


as that which was found for the point E when it is 
united to the -crown. 


This ſhews that the motion of he other points of 


the-crown produce no alteration in the motion of the 
point E, which is owing to this; that all the point 


of the crown have the lame angular motion about - 


axe C9, 


Eee 2 Pro- 
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PROBLEM IV. 
To find at every inſtant the variation of the place 
Fe Rn pole of the earth. — 


The earth has two motions of rotation, the one 
about the axe of the equator, which is likewiſe the 
earth's axis; and the other about the axe C 2 of the 
circle of the ſun's declination ; this motion 1s cauſed 
by the ſun's action on the redundant matter about the 
equator. 

The point E, | fr 1. 12. which is the interſection 
of the circumference E 92 E & E of the equator and 
the circle PEP EP of the ſun's declination, will 
therefore have at every iriſtant two motions, whoſe 
directions are perpendicular to each other. 
The former of theſe two motions, which is the 
diurnal motion, is uniform; and if we call it , the 
ſpace run through in an inſtant, dt, is dt; the mo- 
tion being always equal to the ſpace divided by the 
time, or the ſpace equal to the product of the time. 
Alſo let E e be that ſpace. 

The ſecond motion of the point E which is per- 
formed in the circumference EPE P E of the circle 
of the ſun's declination, and ariſes from the action of 
the ſun, is continually accelerated, from the continual 
application of the ſun's action; and if we call the 
initial motion u, at the firſt term of the inſtant, dz, 
or the increment of the motion, the motion at the end 
of the inſtant 4 r, is x df; and the ſpace gone thro 
uniformly by the 1 during the inftant 4 f, is 
u dt d t, or u d ta. Let Ex be that ſpace. 


The 


Fw} 
The point E, in conſequence of theſe two motions 
together, Ee and E e, circulates neither in the cir- 


cumference EQ E LE of the equator, nor in the 
circumference E PEP E of the ſun's declination. 
But if we form the rectangle Ee e's E, the diagonal 
Ee will be the elementary arc of the circumference 
Ee g E E wherein the point E will circulate; and 
the angle e E e, equal to the angle Qc g, equal to 
the angle P Cp, will be the angle whereby the pole 
P is elevated, and the pole P depreſſed, below the 
circle of declination, by moving in the circumference 
PP YP P, whoſe plane is perpendicular to the 
plane of delination ; and the point p is the true 
place of the pole at the end of the inſtant d t, and 
the ſmall arc Pp exprefles the inſtantaneous varia- 
tion of the place of the earth's pole. Which was to 
be found, =- - 1 1 5 
CoRoLLary I. 

8. The ſimilar ſectors e Ee, Cg, or P' C , 
whoſe three ſides of the one are each parallel to the 
three ſides of the other, give this proportion, Ee: 


„ee e err CF = 


Y © 


CP = 825 x a. But 


—— 2. therefore P S= 


3 Sa a 


——xadt—=Ayuadt, making A 


Bxmx(1— za) 
32< 


— 
— 


XK MX (1 — 2a) 
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e II. 


9. 1f, inſtead of the terreſtrial Wirres we ſup⸗- 
e050 only a ſingle ring, it would be found in like 
manner, that the pole P of fuch ring would ſhift its 
— during the inſtant d t, by running through the 

Pf P E= 2 54d, Burchenweſhould 


m 


take the value of H as in Coroll. of Prob. III. whichis 


30 X au. Therefore we ſhall have P' E. 


To wok then, the l of the i Coroll, 


5 
It will ſaffice to make - ——— n that Coroll. = 1. for 
1— 242 


then the formula of Coroll.1. becomes the ſame with 
that juſt now found in this Coroll. 

This will be of uſe hereafter for apply ing the for- 
mulæ of the motion of the nodes of the terreſtrial 


equator to the motion of the nodes of a moon or ſa- 
tellite of a planet. 


_ Corollary III. 


10. It 3 be well obſerved in the preceding 
Coroll. that the direction P p of the pole P' is ever 


parallel to the direction Ee of the point E of the 


equator, fince they are both perpendicular to the plane 
of the circle of the ſun's declination, and the di- 
rection P goes on the ſame fide as the direction Ee 
of | the point E, which is s placed on the ſame fide of 


ths 


L 40 


the pole P, with reſpect to the line q C N, and the 
direction of the oppoſite pole P, goes on the fame 
ſide as the direction of the point E of the equator 
which is placed on the fame fide of the pole Þ with 
reſpect to the line S C D. This ſhould be carefully 
attended to in regard to the following Problem. 


PRoBLEM V. 


pole of the earth with reſpedt to the: ecligtie,.. 


P P, fig. 2. 1 1. & 1 2. is the carth's axe; 
TS=" repreſents the ecliptic; S E p E & is the 
tangent plane to the pole P, and parallel to the equa- 
tor; the line DS D' is the interſection of this - ou 
with that of the ecliptic, and is tangential at the com- 

mon point S to the circles S E ES and S . 

The angle PCS is the angle of inclination. of the 
earth's. axe to the plane of the ecliptic, being like- 

wiſe the ſolſticial angle. The earth, by its diurnal 
motion, turns about the axe P P according to the 
order of S Ey E SJ; and the ſun, by the annual _ 

motion in the ecliptic, moves according to the order 


of S-. 8 0 5 
Let & be any place of the ſun in the ecliptic. By 
Art. 10. the motion of the pole P making the acute 
angle P C, will be according to P p perpendicular 
to the plane PCS D P, and conſequently to the line 
FD... | ; 


** 


Woh 


: ; 1 
| f 5 


„Note, That the fig . n9 2, is only to repreſent the circle 
55 E p S, which could not be repreſented but by projection in 
g. 201. : 


Ly 


Forming, 


| [468 = 
Forming, therefore, the rectangle P Mp R, the 
motion of the pole according to P þ will be refolved 
into two, according to PR and PM. 

The motion of the pole according to P R is is is pa- 
rallel to the plane of the ecliptic, and to the line of 
the nodes x Cz. This motion tends to move the 
pole P about the axe of the ecliptic, and in a parallel 
to the ecliptic, and cauſes the equinoctial point Y to 
recede, and the point w, and the node =, to advance 
towards the ſun ; which produces a preceſſion of the 
equinox equal to the angular motion of the pole P 
about the axe ,of the ecliptic ; for it is indifferent 
whether the pole P of the earth 1 moves about the axe 
of the ecliptic, whilſt the plane V S = v remains fix d; 
or the ſame be ſuppoſed to be fix d, and the plane of 
the ecliptic Y'S = V to turn about its centre C, and 
the axe of the ecliptic. | 

If we take another place & of the ſun at the ſame 
diſtance from the ſolſtice S, but on the fide contrary 
to C, the direction of the pole P will be, by Art. 10. 
according to Pp*, perpendicular to the plane PCS*DFP, 
and conſequently to the line P D'; and the ſun's de- 
clination being the ſame in D' as in D, the motion 
Pp will be equal to the motion Pp. 8 

Reſolving the motion according to P p* into two, 
according to P K and PM, the motion according to 
P R produces the ſame preceſſion, and with the fame 
fign, or the ſame direction, as when the ſun was on 
the other fide of the ſolſtice , and in D; and the pre- 
ceſſion is ever the ſame at every quarter revolution of 
the ſun. 

The motion according to Þ cauſes the fame 


variation in the inclination of the earth's axe to the 
ecliptic, 
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ecliptic, as * the ſun was on the other ſid 
trary ſign, 


but with a con or direction; and the 


1 


fame: as the ſum of the lines 2 A, from 7 to S, but 
with a contrary ſign: 
of the earth's axe. to the plane of the ecliptic is con- 
tinually increaſing from v to S, and then decreaſing 
from S to ; and as the diminution. i is equal to the 
increaſe, the inclination becomes again the ſame in 


* as it was in 7, having undergone an oſcillation 
whoſe period is fix months. 


 Whilt the ſun paſſes from =-to w, there are the 


ſame motions of the _ as whilſt i it was paſting from 
S ton. 


l 


every inſtant, with reſpett to * ecliptic. | Which 
was to be done. | 


| PrOBL: Bat VI. 


antity of the St mn, or, wh 05 
is the ſame, the arc of the parallel ta the ecliptic 
run through by the pole of the earth Pin the ſpace of 
time the ſun 1s 1 from the equinox te. the ſol- 
ice, or from the ſolſtice to the equinox ; which 


may be taken for a quarter of the time of the ſun's 


revolution _ the earth; the angle comprebended 
e , tbe 


but by an inin 
Calling, as in Prob. I. the ſemi-axe C P, a; 


12. To fal * 


nitely ſmall quantity from * * 


fig. 2. 


and its coſine, or the fine of the ſun's declination, 1. 
= - Let 


the lines P M, from the ſolſtice S to =, will be os 


ſo that the angle of inclination 
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2* 3. & u 2. the ſine of the angle PCS, or PCD, LV, 
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by the ſun ] wa Kin the eclipticin an inſtant, : = 2 rate 
'T the time the ſun employs in \rnnning thro 
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By Am. B. weave a Pp= AF unady; chere- 
1 by Prod, V. che inſtantaneous preceſſion will be 


arenen reren the tri- a 


angles Pyr. PDEs. being: ſimilar, ſince the three 
ſides of the one are perpendicular to the three ſides of 


the other. Puttin , therefore, inſtead of 72 PS, 
and 45 their values above found, we ſhall bave the 
lunar erben g LV. 

. (11% ar 2 fr 


whenu= „ 258 e- when the fon 8 is in the fl- 
ſlice , and then fs , which is the area 


Tr 


fs quia of + chal wha wv e will be 
4% 4 air 


27 3 a 


Therefore the preceſſion, whilt the ſur is paſſing 
T car _ * aa 
from. TwS,i A. — — 


— 3 


2 rr 1 Bt 417 
Ff f 2 9 and 


[ 412 } 
nd calling C H, which is = the radius of the circle 
parallel to the ecliptic * the pole P runs thro', 


3, we ſhall have 82 — and the preceſſion Abx 

| 5 
HU T. gg en beet nr. f Which was 
| F „ 1 5c h 
1 to be found. 3 


And this alſo. | is the gantity of the preceſſion 


| during the time the ſun paſſes from the ſolſtice to the 
| equinox, or generally, during the time of each qua- 
| drant of the ſun's revolution; as was ſeen i in Prob. V. 

| Remark. 

| 24 The difference of the ſun's diſtance 9 Y from 


the equinoctial point, is equal to the arc the ſun goes 
through in the ecliptic, when the node Y is fix d, as 
was ſuppos'd in the foregoing-Preb. but when the 
node Y moves in the ecliptic the contrary way to the 
ſun's motion, the difference of the ſun's diſtance from 
the node is equal to the arc gone through by the ſun, J 
Increaſed by the arc gone through by the node Tr. x 
Therefore always taking S s, fig. 2. 1 1. for the . 


— 
— — - 4 — — © 48S » 
— —Eᷣ— — — , N age 2 5 
/ 1 — ' P 5 - 3 —>” = GS = 5 * we s agg — . oy + * 
* * Jy. : 1 — 2 — Py — _ _ = o - * 
ty * : — = — wag: 


1 difference of the ſun's diſtance from the node, we ſhall 
1 have & equal to the arc deſcribed by the ſun, more 
"al by the arc deſcribed by the node. - 
i But, by the former Prob. we have ſeen, that the 
19 arc run through by the pole P in an inſtant d :, and 
BN ina parallel to the ecliptic, whereof g is the radius, 1s 
'' 8 | | 
an P Ss ab 
1 AVux adtx © =AVuxLxdr=Abuudt. 
3 PD {4 

N 

Wo The arc run trough by the node 1 will be then 
1 Abu 
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 Abuu 4. X 5 fince theſe arcs, which meaſure equal 


angles, are as their radii g and r. 
We ſhall have, derer. n the above Problem, 


F 4 


742 Io 
whence we get df =— — X — 


Merk! — AS v.89 1 + Abuux — 
But 5 —＋ eee 
PT OE £ | 15 18 


2 18 
where the other terms may be neglefted which con- 
tain „ of A. — A is a very ſmall fra- 


ction. 
We ſhall "oy therefore, di — 76S, — 


2 T Va 
re 


22 ; ail the n pro- 


27. 
ceſſion will be 4 6 * |; 122 22 (Ar 


271 V a, a 
Tr 


25). whoſe "EO for the firſt term, in ithe ſolſti 
T aar 


3 AD is A bx — Wy as was 
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leen | in the . g Problem. But the integral of 
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V a: , when we 1 uppoſe, aſter the I wen 
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| 
1 

1 ' | T2 | wy & 

HE the preceſſion from the ſun's departure from the equi- 
| 


w on 1 till his arrival at the ſolſtice, is 4 by Ex 757 1 


bu 


I mation of 6b ‚ ie HE hae, 
˙ÿñĩE- to make uſe of the formula of the pre- 
| | | VVV N which is the firſt term of this: But 


when that motion is ſenfible, which is the cafe of the 
moon's node, when it 1s to be determined for a quar- 
ter of the revolution of the ſun, it will be requiſite 
1: to employ this formula, which contains two terms 0 
1 the ſeries, Nay, it would be very eaſy to take a greater 
1 number of terms, ſo as to neglect nothing; but this 
would be abſolutely uſcleſs, becauſy, of * con- 
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Fact; n 
4 0 fnd the 8 9 0 the inclination of the 
A ate 1 the echiptie, during the ſun's puſſage 
from the equinox to. the: Alb 52 of ro og tbe ſol- 
ic a 


"lice is the next equinox ; me, only 


See with « comrary fn, a he he feb 
Frob. V. 


ohh 


By art. g. we e n run Oy 1 7 
rab. V. the tiftantancous vatiation of the inclination 
of the earth's axe to the ecliptic 1 is AFuxadtx 


PM AT axed tx 2D, 1 becauſe of the fimilar 


D Wink ' 
ares tp , PDs,= (taking the denominations : 
FF 


uff 4 
8 e Do 
aT rdcD. =AV vx A 2 
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followys Art. . which gives dt= 27 5 =D 


ME TY REY and the inſtantancous varia- 


2 g 
tion of the inclination of the carth's axe to the ecli ptic 


willhe 4 x7 xudu „ -A 
27 2738 


whoſe integral, when the ſun arrives at the * 
T 


where we have 11a, becomes 2 44a 


| rr 

422 © in n (becauſe K 22 
3 : 27 278 9 
e 2 and this 


. the formula to be made uſe of when the motion of 
© the nodes is ſenſible. | 4 


SECT I. 


of the motion of the pole of the equater 5 
the earth cauſed by P a action of the moon. 


16. Whatever has been fuld in Sell. I. of the pre- 
ceſſion, and of the oſcillation of the earth's axe on 
ce plane of the ecliptic, through the action of the 

fan, is equally applicable to 1 action of the moon; 
it bein g requiſite only to ſubſtitute every- where 
the moon inſtead of the ſun; L inſtead of S, and 
A inſtead of 3; the time which the moon em 
ploys in completing her revolution about the earth, 
inſtead of the time the ſun employs in performing 


his 


[$889] _ 


his revolution about the earth, or V inſtead of 7: 
Laſtly, the lunar orbit, inſtead of the ecliptic. Like 
wiſe, inſtead of A, which (Art. 8.) was equal to 
38 we muſt put B = — 7 e 2 
a” . 
17. We ſhall find then, by Art. 12. that the arc 
deſcribed by the pole P of the earth parallel to the 
plane of the lunar orbit, whilſt the moon makes one 


quarter of a revolution about the earth, is Bb x = => . 
e ,, 2 4 


Which gives the arc deſcribed by the mean motion in 
an inſtant, d t, equal to B 5 x SE xdt= Bb x -— 


27 211 


0 
„dt; putting, inſtead of g, its value 72 


18. We ſhall find alſo, by Art. 14. that the varia= 
tion of the inclination of the earth's axe to the plane 
of the lunar orbit, when the moon is at its point of 

ſtation 90 degrees diſtant from the node of the equa- 
tor with the lunar orbit, is + B * = x a a, whereby 
the angle of inclination of the earth's axe to the plane 
of the lunar orbit is increaſed when the moon is at its 
point of ſtation. 5 | 
19. We therefore ſhould have nothing to add, if 
the plane of the lunar orbit were the fame as that of 
the ecliptic, or if it always retained the fame po- 
ſition : But as this plane continually varies its poſition, 
and its pole deſcribes a ſmall circle about the pole of 
the ecliptic, from whence it is always about 5 degrees 
diſtant ; it ſtill remains that we examine what is the 


Gg : pre- 


f [ 418 1 88 
the moon, with reſpect to the 
ing the mo- 
tion of the earth's pole, parallel to the plane of the 
lunar orbit, into two motions, one whereof is parallel 
to the plane of the ecliptic, and the other perpen- 
dicular thereto, and which varies the inclination of 
the earth's axe to the ecliptic. This is what we ſhall 
determine in the following Problem, 


preceſſion cauſed by 
ecliptic; which may be done by reſolvi 


5 PROBLEM VIII. 

20. Having given, the motion of the pole P of the 
earth paraltel to the plane of the lunar orbit, to 

And its motion parallel to the plane of the ecliptic. 


* CP, fig. 3. 1* 1. & n* 2. is the ſemi-axe of 
the earth. The plane of the figure is the plane of 
the ſolſticial colare; C is the axe of the ecliptic, 
_ conſequently perpendicular to C'S; S the ſolfticial 
point, and PC s the ſolſticial angle: P is parallel 

to C'S, and perpendicular to CZ ; and it is equal to 
the line CH of fig. 2. The circumferencc J, J, I, I, J 
is the circumference deſcribed by the pole, , of the 
lunar orbit; L, L, L, Lis the ſection of the cone 
CT prolonged, by the plane that is tangen- 
, - 

Let be any place of the pole of the moon's orbit. 
If upon the point P be erected PR, perpendicular 
to the plane P CP, this perpendicular will be the di- 
rection of the motion of the earth's pole, parallel to 


— n 


* 0 — 
— 


* The lines which are in the plane which touches the earth's 
pole /, are ſeparately repretented in fig. 2. n* 3. 


I — tle 


[ 419 ] 
the plane of the lunar orbit, the plane PC I being 


perpendicular to that plane, PC/ being the axe 
thereof. 

Letting fall from the point R the perpendicular 
R M upon the line S PZ, the motion of the pole 
of the earth according to PN may be reſolved into 
two; the one according to PM, the other parallel 
and equal to RM; and this latter expreſſes the pre- 
ceſſion with regard to the ecliptic, and the former 
gives the alteration of the inclination of the earth s axe 
to the plane of the ecliptic. 

The motion of the pole repreſented by M R, which 
gives the precefſion with regard to the ecliptic, is al- 
ways on the ſame ſide during the entire revolution of 
the pole of the lunar orbit, and is the ſame on either 
ſide the point / at the like diſtance from it; the motion 
according to PR being then the ſame, and aways on 
the ſame fide, as has been explained in Prob. V. 

* The motion according to P M is the ſame on 
either fide of the point I at the ſame diſtance from it, 
but with a contrary fign, that is, in an oppoſite di- 
rection. For it is manifeſt, that if another point, as 
J, be taken on the other fide, and at an equal diſtance 

from the point /, the point M, where the perpendi- 
cular R M falls, will be on the other fide with regard 
to P, than the point M, ſince the angle RP Z', 
which 1s here obtuſe, will then be acute, and leſs 


than the right =_ of an angle _ to L* P 2. 


1 


CT 
* 


. 
* 
” 


* The point 1 da on the other fide of the point /, that i is, 
between / — , is not marked in the fig. nor the point AZ where 
the perpendicular K A falls; for the ſake of not embarraſſing the 
fe. with too many lines, it being eaſy to conceive, 


6 gg 2 5 For 
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For this reaſon, the motion according to PM muſt 
produce an oſcillation of the earth's axis, whoſe period 
is the time of an entire revolution of the pole of the 
lunar orbit about the pole of the ecliptic. 


PROBLEM IX. 
21. To find the quantity of the preceſſion cauſed by the 


moon with regard to the ecliptic ; that is, the arc 
parallel to the ecliptic, run through by the earth's 
pole P, during the time of a ſemi-revolution | 11 F 


oe the pole l of the lunar orbit. 


Let there be drawn the lines N K, Io K perpen- 
dicular to the axe of the earth CP, and parallel to 
the lines N P, Ie P, fig. 3. nor. C 2. 
I be triangles PR M 2 NL, K NP are right- 
angled and ſimilar; for the three ſides of the firſt are 
perpendicular to the three ſides of the ſecond, and 
the three ſides of the ſecond are Parallel to the three 
fides of the third. 

Still retaining the foregoing denominations, let 
2 I; Z N= Z; PZ =, as in fig. 2. the 
1 CZ. FHC ert. 


We ſhall have NF = = — be 


RX A= z, or. FT. when the point fo 


lies on the other fide of * == g —S, or x 
gr when the point leis on the other fide of “. 

The triangle C. K is here fimilar to the triangle 
whoſe three ſides are repreſented by the letters 4,6, 7, 


| knce 
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fince : expreſſes here the ſine of the angle of in- 
22 hy the earth's axe to the plane of the lunar 
orbit, and —is its coſine; we ſhall have then Y K = 


I YK * 


7 
ef. NP ” hs of ho of « 1 25 when the 
a a 4 
* is on the other fide with reſpect to /; 5 
point 7 is nt e other fide wit * 0 PR 


ac 


— 


7 


x 4t, calling n E. the time which the pole of the lu- 


nar orble em 1 in performing its revolution 1 in the 


s + 6 
circumference 2 T % whence we get 4 f = — 


27 
1 
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Vic= uk 


P of the earth prone to the plane of the 3 orbit 
being 


— or = b theother fd 
- SP 
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92 : Laſtly, the differ 


at the arc J 7 = d u — dz _ 2 
N | 1 


The ſpace run through in an inſtant 4# by the pole 
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being by Art. 17. = Bb x <= x dt; and by Prob. 
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VIII. the W run 1 e to the — of 
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and putting inſtead of 2 its value, which was found 


„e we » i -. 5 5 


18 acc 


11 the other fide with regard to T, we ſhall have Bu= : 
"WW: | 17 
1 4 5 
; | 9 | | X £ 55 AT * 8 . Therefore | 
1 ap V. — | 

b Wl | always taking the proven for the two points to- 
ws i | 
14 gether placed on either ſide of /*, and at an equal di- 


ſtance from it, we ſhall have, by joining the two values 


now found, after making reduction, B x . X £ * 
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But the integral hides Ys da AT 
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ds en ff un = {= 
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all the points / from * to h us the integral of 
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NUN =, Which is — 2 Vex —22+ſds 
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oi 22; when, ater the 1 Integration , we make 
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the * which i is = = x Ee SEE 


2 _ Ro 
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This is the ſum of all the inſtantaneous preceſ- 


ſions for all places of the lunar orbit from / to , be- 


cauſe we have always taken two points together placed 
on either fide of J. 


And this is the quantity of the preceſſion with re- 
gard to the ecliptic, during the time of a ſemi-revolu- 
tion of the lunar orbit. Which was to be found. 


PRo- 
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PROBLEM X. 


22. To fad the quantity of the nutation, or of the 
l variation of the inclination of the earth's are fo the 
ll ecliptic, cauſed by the moon during the ſemi-revolution 


ITF the pole of the lunar orbit. 


The ſpace run through ! in an inſtant 47 by the 
pole of the earth, r to the uw of the — 


orbit, being, by Art. 17. 26 X = — dt, the inſtan- 


L 


taneous nutation for any one 1 of the lunar or- 


PM 
bit will be, by Prob. VIII. = Bbx— , 


"OW * denomination of the preceding Problem) 
| . 4 2 Vaeu— 2x _ 2 
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value, which was found to be — 7. [38 > we ſhall have 


ac 


—_— 
1 


© Wax 7 ia we Oy 8 * A Fg —— > A — 7 7 
—— — 2 * * 2 wa. — * = py 2 % 
. a * — — — — 2 — r r 5 — 
— — = <>. creeper - KJ - 2 — — * — — — 
. — — — - 
8 


A and when the point 


B  ITX2CC 
J is on the other fide with regard to 15 „ we ſhall have 


1 7 

Bx ——— * 2 * d. 
2 X2CC 22 8 
Taking therefore the nutation for the two points 


together, I', placed on either ſide of J, we have 
B x 
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B x * 2 4 25 whoſe inte =" 2 1s. 
| zr cc ff Fl gal, 
45 bh nT 
= X, is B x — 0 = Bx ': 3 
2X 2CC | 21 CC 


This is the quantity of the nutation cauſed by the 


moon during the ſemi-revolution / 7 F of the pole of 
the lunar orbit. Which was to be found. 


8 1. 


23. By Prob. IX. the quantity of the — 
cauſed by the moon, . regard to the ecliptic, is, 
during the ſpace of a F Th "8* or the 


aT gf. 
pole of ihe lunar orbit Bx 1 * 4 


By the preceding Problem, the quantity of the nu- 
tation during the ſame time of a ſemi-revolution of the 
pole of the lunar orbit / 4 ; J, cauſed alſo ” the moon, 


22 ft 


Bs BX NAA. 
217 CC 


Therefore the a FREY the time of a 
ſemi-revolution of the pole of the lunar orbit, IS to 
the nutation, during the ſame time, 


AW x(1=+ 750 is to =; or 28 gf fr x 


7 
(13 Ene. 


But the preceſſion is perſormed in a parallel 'v to 
the ecliptic, whereof g is the radius and the nus+, 
tation is performed in the plane of the ſolſticial co- 

lure, and in a circle whereof à is the radius: Di- 
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viding, therefore, each circular arc by its radius, we 
ſhall have the quantity of the angle: And 
The angle of the preceſſion, during the time of a 
E of }  F of the pole of the lunar 
orbit, will be to the angle of the nutation, in the 
ſame time, 


As * * (1— an tf, ) 
is to ==. en „„ oaks 


Sa 


scnor ius. 


3 F. III. 


of the motion of the pole of a ring, cauſed by 


the action of the Jun: or of the motion 1 
the pole of . the moon orbit. 


2 5. We haye fn. ln Art. 9. that if, inflead. of 
the terreftrial ſp heroid, we were to ſuppoſe a ſimple 
ring placed at Ne circumference of the equator, the 
motion of the pole of ſuch ring would be. found by 


the ſame formula as that for the motion of the pole of 
theearth; ſuppoſing only; in that firmule, . — 


— =l. 


—2a 


By 
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By this means we may apply all the formulz 
which have been found in Se. I. to the motion of 
the nodes of this ring, and to the alteration of the 
inclination of its axe to the plane of the ecliptic. 
But by the Remark on Art. 6. the motion of the 
plane of this ring is the ſame, whether the ring be 
entire, or there be only a ſingle point which circu- 
lates in the ring's circumference : Whence it fol- 
lows, that eee 5 . 
Theſe ſame formulz do likewiſe give the motion 
of the pole of the orbit of a moon or ſatellite; the 
motion of the node of the orbit of ſuch moon in the 
ecliptic; and the variation of the inclination of its 
axe of the orbit to the plane of the ecliptic: Ob- 
ſerving to put the time of the revolution of this moon 
about the ſun, inſtead of the time of the earth's re- 
volution about the ſun, and the motion of the moon 
in its orbit inſtead of the motion of a point of the 
1 r 


. - 
It may be obſerved, that although the motion of 
the pole of a ring be the ſame as that of a moon, 
during the time of the revolution of the ring, or of 
the moon, which is the ſame ; yet there are ſome 
particular motions which take place when there is 
only one moon revolving in the circumference of the 
ring, and which ceaſe to exiſt when it is an entire ring 
JJ. EE: 
For example; in Art. 2. the force, according to 
Ly, fig. 1. 1 2. of the point L, is deſtroyed by an 
equal and directly oppoſite force of another point x 
placed on the other ſide, and at the ſame diſtance from 
the point E, as the point L, when the ring is entire; 
H h h 2 — but 


the ſame, one moon, whic 
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but when there is but one point, as L, or, which is 
tee in the circum- 

ference of the ring ; this motion ſubſiſts, and diſturbs 
the motion of the moon in the plane of its orbit. 
In like manner the force of the point I parallel to 
„C, or according to c L, is deſtroyed, in a ring, by the 
force of another equal point placed on the other 
fide with regard to Q, and at the ſame diſtance as the 
point L. But this force ſubſiſts in the cafe where 
there is but one ſingle point L, or one moon, and this 
motion diſorders, beſides, the motion of the moon in 
the plane of its arlit. 
Laſtly, If the ring, which circulates about the 
centre C, be elliptical, the motion of every point of 
the ring in the orbit is proportional to its diſtance 
from the centre ; becauſe, on account of the conti- 
nuity of the ring, all the points complete their revo- 
lution in the fame time, and have equal angular mo- 
tions; but when it is but one ſingle moon that re- 
volves, in an elliptic orbit, it deſcribes areas propor- 
tional to the times, and has an angular motion fo 
much the greater, as it approaches nearer the centre ; 
which 1s the contrary of the motion of the points of 
the elliptic ring, the more diſtant whereof from the 
centre, have the moſt motion. And it ariſes from 
hence, that the motion of the pole of the lunar orbit 
is much the ſame as that of the ring, taking it during 
the entire revolution; but that there is a ſmall varia- 
tion, or inequality, in the inſtantaneous motion of the 
pole of a moon ; whereas this inſtantaneous motion. 


is conſtant through every inſtant of the revolution of 
the ring. 


1 ſhall 
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I ſhall ſpend no more time on the ring, with re- 
ſpe& to thoſe motions which have nothing to do with 
the ſubject in queſtiqn ; but they ſhall be thoroughly 
diſcuſſed, and applied, in a ſecond memoir, which J 
ſhall publiſh, on the 3 motions of the I 


GG IJ 


SECT. IV. 


Containing the application of the formulæ of 
. the preceding Sections. 


2 6. The motion of the ſun, or, to ſpeak more ex- 


aUly, of the earth, in the ecliptic, is . which is 


* 


the ſpace divided by the time. 


7. The _ 8 central force will therefore be 
(== =>» = the central force being equal to the 


ſquare of the motion divided by the diameter of the 
circumference in which the body moves; and the 


earth's central force being the force Di wherewith it 


SS 
is attracted . the ſun ; we ſhall have 2 


— 
— — 


9 


(EE) * . ATT hence we et == 3 
„ 9 


28. The motion of a point of the equator whoſe 
radius is 4, will be, calling the time of its revolution 


24A 


| 2. A Tr 
We have therefore m = — 


„which is the ſpace divided by the time. 
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| | P en _ 8 — (by driicls 
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Sa 122 
27 E 28.) 3 R255 2 * aro 


= = (by Art. 31. following) 7 77” TX rg. 


3 
o 2a _ 


4 
a?) 


to the ſolar force 0 we ſhall have 755 X 75 and 


30. Putting 7 for the ratio of the lunar force — 


B. which (by Art. 160 =3.Z 


1 
— 5 7 "I - OOTY 
31. Suppoſing a = 7 _ which is bee ta 


5 the obſervations of the grows _ the Parijon * 
demy, we ſhall have — — | 


I—2A4 


PROBLEM XI. 


32. To fond the preceſſion cauſed, by the ſun {i ng. 
the time between the equinox and the ſolſtice; that is 
to. Jay, i in a quarter of a year, or three months. 


By Art. 12, the preceſſion, during this time, is 
A b x 7 ©. Putting, inſtead of 4, the value 


2 47 
found 


we 


values in the preceding . 


4311 


found in Art. 29. we ſhall have 


=? is the ratio of the fine of the inclination of 


the axe 'of the earth to che ecliptic, to the radius, or 
of the fine of 66 degrees 32 minutes to the — 


LIE; and T 8 is the ſemi- circumference of 
10000600 


the parallel to the ec ptic wherein the pole of the 


earth moves, and, conſequently, equal to 180 deg. 
, which is the time of the revolution of a point 


of the equator, is equal to one day; and T equal to 


365 days; we ſhall have, then, by — all the 
222g. 
36 3655 1 oοοοο 


x .T degrees. This 3 is the preceſſion produced 


* 
176 


by the 5 during the ſpace of:3 months. — 
33- Multiplying by 4, we ſhall have the annual = 


preceſſion cauſed by the fun = mw 9172919 


3672 700000 
— 1 ie qegrees, = 3 ,. 9172919 4 


176 365+: ' To000000 88 
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value in the preceding formula, it becomes 2 * 
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PROBLEM XII. 
34. To find the preceſſion cauſed by the moon, during 
the time of a ſemi-revolution of the pole of the 
lunar orbit about the pole of the ecliptic ; that is, in 
about 95 years, or gf x T, as T = 1 year. 


By Art. 21. we . found this preceſſion = =Bx 


1 = 
_ O_o 577 


By Art. 30. B= 3 xx x — * — 7 ;Subſtiuingthis 5 


77S 


24 9 


But! is the r. ratio of the fin eo 66 deg. 32 min. to 


the radius, = _91729 -—4 
_ ?  . 10000000 


| 4 1s the ratio of the ſine of 8 5 deg. to the radius, 
: : 


the angle I c >, whereby the pole of the lunar orbit is 


diſtant from the pole of the ecliptic, being, at al 


times, about 5 degrees. Therefore”. = = . _9901 947 


C 1 0000000. 


is the ratio of the * of 5 deg. to the ſine of 83 


7 3 
degrees. = 4 
"= 9961947 | 


3 Therefore 
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Therefore ſubſtituting theſe values, and thoſe of 


t, J, and mg found in the preceding Problem, we 
thall find that the preceſſion, during a ſemi- revolution 


of the lunar pole, which i is = by 4rt. 21. becomes 


| 5 > 9173919 _9961947 } 1 
=> q X Xx — 
* KA 70600000 ( 10000000 175 
Ce 
X 130 deg. X 1— 
” 9961947 


This is the == caufed by the moon during 
the time of a ſemi- revolution of the pole of the ** | 


orbit, 7 = 94x. | 


35. Therefore che mean — cauſed by the 
moon during the time 7, which is the mean annual 


preceſſion cauſed by the * will be, = dividing 
W 
the preceding formula by 7) = XxX 2— 3653 x _ 
_ 9961947 J. 1012 37137 4 
10000200 


9961947 
when it anky, x remains to determine the value of 9, 


which, by Art. 30. is the ratio of the lunar force to 
the ſolar force; ; and making this ratio = 2, conform- 


able to the obſervations of the tides related by Mr. 


Daniel Bernoulli, we ſhall have for the mean annual 
preceſſion cauſed by the moon, „ 


2 7 100000002 


9951942 J, :8odeg. . 871557 )) 
10000000, 176 9961947 


= * due reduction) 34. 16“. 51" 
Iii Pro- 
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PROBLEM XIII. 


76. 7 9 find the nutation of the earth's are cauſed by 
the moon, during the time of a ſemi-revolution ef the 
— of the moon's orbit, that is, in 94, years. 


By. Art. 23, 12 * 5 
of the e found i in the preceding Problem for 
the time - — 7 of the ſemi-revolution of the pole of the 


lunar ah is to the nutation during the ſame tings: 
By it, therefore, may be found the nutation, having 
the quantity of the preceſſion of the preceding Prob. 
or, reciprocally, knowing the nutation during the time 
- Ws ſemi-revolution of the pole of the lunar orbit, 
the preceſſion will be known to a geometrical CEr- 
tainty, for the ſame time. The ratio, in numbers, is 
1097298 8 
„„ SO Ge 
37. But we may alſo know the nutation during * 
time of a ſemi- revolution of the pole of the — or. 


, dit, * he Jormuls of Art. 22. which is B X 4x * 
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L ** 4 hich, v without . may be mulple 
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p 5530 ga 
bye _— on by fo T3 which i is the ratio of the 
a7 3 4 


7 | 
22 
circumference to the diameter, i is —, and we mal 


"ave 


; which, by Gibitiruring 8 che 


values of the ve Problem and 180 degrees 

inſtead of 2 x, Which ia the: feni-circhawference 

of the circle wherein the nutation is performed, be- 
397 1, 9172919, 9961947 _ 871557. 
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38. To * the difference of the inclination of the 
earth's axe, between the point of the .equiuox and 9 
that of the e aw by the action ef the 1 
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By 4. 14. the frnlo 64.4% 1 5941 
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Putting, inflead of A its value ef; Arz. 285linſtead 
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ai awsd 
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(fince a 1 is the ſemi-circumference of the circle. 
wherein this inclination is performed) we ſhall 
. 
4 x 176 10000000 22 


3651 a 5 


* 
, ö 5 8 
P 0 Hh N * Ow 
— Y ” ” 7 * q FP: 
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9. To find the difference of the inclination of the 
ee axe to the plane of the lunar orbit, when the 
moon arrives at its point of tation, go degrees diſtant 
from the node of the equator with the lunar orbit, this 
difference of inclination being cauſed by the moon. 
By Art. 18. the variation. of inclination will be 
Putting, inſtead of B, its value of Art. 30.; in- 
inſtead of M, which expreſſes the time of the 
moon's revolution about the earth, 27 f days; in- 
dead of 5, the mean value 922295 ; 1 f 


: 2 ay mean 
Iov000000 | - 


value, becauſe the earth's axe is not always equally 


inclined to the plane of the lunar orbit, as has been 

ſhewn in Art. 19. &c. we ſhall have + x _3 -6 * 

Et, | . | (3054) | 
273_ , 3983155: 


= x 8&4 (putting, as in the pre- 
21 176 10000000 „ * 


ceding 
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ceding Problem, ae of 1. 4 * 180 degrees) u 


"If. 275 _ © -3982 us 2 
1 2 


(365 2 1585 16860000 
* 100 6 19” 1 
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* . > * 3 7 1 
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Penn um xVI. 


revolution 0 that ſatellite about the fan. 
We need only make uſe of the formula of Pro- 


blem XI. wherein, rr 25. we muſt 


make — 162 days, being the time of 


the revolution of he ſatellite about Jupiter; 7 
3653 x 12 days, which is the time of the ſatellite 8 


revolution about the ſun, or n 1 2 years; Sd ==x, 
1 


=1, r 


to the ecliptic, and, conſequently, the axe thereof 
nearly at right an gles thereto. 


2, TS 3x 163 ; 180 deg. 
Wetſhall hare then Fr 7 W 4 


This is the motion of the node of this ſatellite in 


3 years, or * + of its revolution about the — 


Remark. 


41. By this may be found the motion of the nodes 
of the reſt of Jupiter's ſatellites. For it appears, 
from the formula, that the motion of the nodes of 


different 


d 


— 


40. To find the motion of the node of Jupiter 5 fourth 
Satellite, oe by the ſun, during the time of 7 7 of a 


USED? the orbit of the ſatellite i is ; but little inclined 
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different ſatellites of the ſame planet, is as the times 
of their reyohitions about the pant. 
us the motion of the nodes of the 2d ſins, 


Li] 
in the pace of 3 years, is ITT 


The motion of the nodes of the d "4% 21. 
es 5 3 054 x 12 


23 33 


1 © Manner 


N XVI. 


1 To find the motion of the nodes of the 5th ſatel- 
| lite Li Saturn, caaſed by: tbe fan, during the time 
of + of the revolution of this * — the 
fan. 


' Conformably to the eee Problem, we . hall 


„ by putting inſtead of f, 793 ; inſtead OE 
T3654 x 30 days, which is 04.44 + thine of the 
revolution of this ſatellite about the ſun, and! we ſhall 


I O ' , CY © © * » * ” £ 8 * 
# « . - s ® : : * . : . : N * oy * 
- N * 
1 5 


43 In the fame nerds Wei the motion 
of the nodes of all the reſt of Saturws ſatellites. CY 
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"Px or EM XVIII. 


4. 7 5 5 a i motion of the moon's node during 795 


goes af Abe m it paſſing from: the node ofthe 
moon's orbit with the ecliptic, to its point of 2 


ra Li in three months, wanting a 1 few ta Ws. 


- | Hhoomis are to make aſe of the formula of dogs 
becauſe the motion of the moon's nodes is We 
ſible in reſpect of the * of the ſun. 


We ſhall have Abx—>* l ; I and 


27Tr 


employing the values po Prob. XI. except that here 
f = 273 days, which i is. the time of the moon's re- 


volution about the earth, and that = = = to the fine of 


8 5 deg. divided by the radius; th axe of the lunar 
orbit being inclined in an angle of about 85 degrees to 


the iber. Therefore 2 gel. Lafty, by 
Art. 25. we muſt take => ws 1; and the preceding | 


* 1000000 | N = 
1—24 


 firmule will be changed into this, 4 A 2 4 
3 135 10000000 


„Wodeg. 3 224, 9961947, 3 
* 0 365 1000000 2 * x * 
reduGtion) . 36. 33. 

This is the motion of the moon's 3 * the 
time that the ſun is paſſing from the node of the 


moon's orbit with the ecliptic to its point of ſtation ; 
that is, during the time the ſun 1 is moving 90 — 4 de- 


. grees 
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grees, 36 minutes, 33 ſeconds, or 855. 2 


3-27. And 
if the motion of the node. be required for one 


tis — 2 multiplying. the motion, juſt, f by 
1 - 27. and it will be found 19˙. 25. 39". 


being a very. ſmall matter more than the truth, for 
_ reaſons which will be explained elſewhere, and be- 


cauſe we have taken 274 days for the time of the 


moon's revolution about the earth, which is really a 
little leſs than that — 


f . - * 


a Pn ROBLEM XIX. 
45. 'To find the greateſt difference of the incli math on 


of the lunar orbit to the ecliptic; which bappens 


| when ibe ſun arrives at bis point of lui with 
regard to the moon. 


| Here the formula of Art. 15. mult be made uſe of 
which gives ; leer 2 1 Ab * 4 


5 39 277 
which is the fame, 3 + Ax L 1 Fx & 


2 22 l 27. 


ſab ituting * values as in the preceding Problem, 
and inſtead of _ putting — 871557 , which 1s the . 


I 000000 o 


22 27% 


3657 
W 871557, 2 „ 180 FO x (12 x I — 
2* 2 1000000 22 


5 36 
= 947 — . LK Remark. 


tio of the fine of 6 to radius, we ſhall have 2 


X 


Iodoccoo 


/,of, 
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Remark. 

46. It ſhould be obſerved, that, to ſhorten the 
computations, 1 have contented myſelf with taking 
the times of the revolutions pretty near the truth; 
but if the utmoſt exactneſs be required, the accurate 
times of the revolutions muſt be employed. ' 

47. This might be a proper place to add the me- 
thod of determining the perturbation of the orbit of 
any planet, as derived from another planet; but 
fince this depends.upon no other than the very fame 
principles that have been made uſe of in this me- 
moir, and as their application will be ſhewn, in its full 
extent, in the memoir which I am going to print, and 
intend myſelf the honour of ſending to the Royal So 

ciety, I ſhall deſiſt, that I may not run this pour to a 
- — — | 


LIX. A "ey to the Right Honourable 
George Earl of Macclesfield, P. R. F. 
concerning the ages of Homer and Heſiod. 
i George Coſtard, M. 4. 


. My Lord, 
Read Dec. 13, IT ſeems to be an opinion pretty gene- 8 

* rally received, that Homer and He- 

ſiod lived much about the ſame time. If this be 
true, and they did ſo, whatever arguments prove the 
age of one, will equally ſerve for fixing that of the 
other. What that age was, is indeed not at all agreed 
on among writers; the only thing in which they con- 
— | _ ſpire 


ml 


 fpire, being, I apprehend, to place both of them much 


have flouriſhed about the year before Chriſt 920. 


conſular. as publiſhed by Cardinal Noris, the confuls Vinicius and 


- monly attributed to him. For there he fays, 4% « 5 Gun e 
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earlier than they ought to have don. 

Among the 1 Velleius Paterculus (1), as 
now printed at leaſt, ſays, that Homer lived 950 
years before his time. This author dedicates his hi- 


» ſtory to the conſul Vinicius, who is placed in the 
faſti confulares A. V. C. 783. which is A D. 30. 


So that, according to this computation, Homer muſt 


And with this account agrees pretty nearly the Parian 
marble (2). r 

Herodotus, according to our preſent copies of him, 
placeth Hefiod and Homer narf more than 400 years 


before his time (3). Herodotus, according to A. Gel- 


lius (4), was 53 years old at the en of the Pe- 
loponnefian war, or the year before Chriſt 43 1. And 


(x) Hie Dongius 2 temporibus belli, quod compoſuit, Troici, 
uam quidam rentur, abfuit. Nam ferme ante annos DCCCCE. 
ruit, intra mille natus eſt. Hiſt. Rom. Li. c. 5. In the Foft. 


inus are placed the year following, or A. V. C. 783, 
2) AOT OMHPOS, O HOIH THE ESANK 
ETHIH HAAAAIH BATTAAETONT OR AOHN Q 
.. . IOTNHTOT. Ne 45. where ſee the commentator. _. 
(3) Hie Y Y Ones ix TETERKIGIUTL bre Sokim iv 
mgedCuTiprg ed, 14.4 TAC). Pag. 109, Edit. Sone. 


* 


(4) Noe. Attic. L xv. c. 23. And if Xerxes came into Greece 


in the year before Chriſt 480. as is commonly ſuppoſed, then Ho- 
mer muſt have lived, according to Herodotus, at moſt, but about 


400 years before that expedition, But in this Herodotus differs 


widely from himſelf, if he is the author of the Life of Homer com- 


Ted £5:v EE ax Eixooidyo. ey pe Tg Z, Diabhdtoc, fab. I 
See Bayer in the An. Pejrappl, vol. 3, P. 338. where he rejecto 


this. piece as ſpurious, 


. 

if to this we add 400 years, we ſhall have the yeat 
before Chriſt 83 1. about which time conſequently, 
according to him, both Homer and Heſiod muſt have 
flouriſhed. V | 

Among the moderns, Petavius (5) places Heſiod 
A. P. J. 3714. or about the year before Chriſt 1000. 
and in his Rationarium Temporum (6) he ſays, that 
Heſiod was contemporary with him, and that this ex 
ARCTURI ORTVU, quem poeta iſte deſcribit, eruditi ar- 
tis illius colligunt; and in the margin refers to Lon- 
gomontanus in his Afronomia Danica (7). 


With Petavius agrees very nearly Palmerius, as 


cited by Dr. Hyde in his notes on Ulug Beigh (8), 
tho Sir Iſaac Newton (9), whoſe authority with ſome 


perſons is deciſive, tells us, that from the achronical 
riſing of the ſame ſtar it follows, that Heſiod flou- 


riſhed about 100 years after the death of Solomon. 
This again he places, in his ſhort chronicle, in the 


year before Chriſt 979. from which, if we ſubtract 


(5) Uranolog. I. vii. c. 9 
rr RR 
(7) And in this he hath the authority of Aulus Gellius, I. xvii. c. 21. 
who ſays, De Homero & Heſiodo inter omnes fere ſcriptores con- 
« ſtitit, ætatem eos egiſſe vel iiſdem ferè temporibus, vel Homerum 
© aliquanto antiquiorem ; utr e tamen ante Romam conditam 
© vixiffe, Silviis Albæ regnantibus, annis poſt bellum Trojanum, ut 


6 Caffius in primo annalium de Homero atque Heſiodo ſcriptum re- 


5 liquit, plus centum atque ſexaginta, ante Romam autem con- 


6 ditam, ut Cornelius Nepos in primo chronicorum de Homero 


© dixit, annis circiter centum & 2 The building of Rome 
is commonly placed the year before 
years, and Homer and Heſiod will both, according to Cornelius 


Nepos, have lived about the year before Chriſt 912. £5 8 
| 8 Page 3. 5 


(9) Ghrenology, p. 95. 2 | 
. K k k 2 100 


hriſt 752. To this add 160 
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100 years, we ſhall have the year before Chriſt 879. 
when, according to him, both Heſiod and Homer, if 
contemporaries, muſt have flouriſhed. In what man- 
ner Sir Iſaac Newton computed this, or whether in- 
deed he ever computed it at all himſelf, is not, at 
leaſt publickly, known. It is probable he only fol- 
lowed ſome one elſe ; and therefore, without dero- 
gating in the leaſt from his authority, or thinking it 
a failure in reſpe& to the memory of the greateſt man 
that ever lived, I ſhall confider a little how far the 
age of theſe poets may be determined, with any cer- 
tainty, from this achronical rifing of Arcturus. 
| Longomontanus, in his Aſtron. Danic. (10) ſup- 
poſeth Heſiod to have flouriſhed about the year be- 
fore Chriſt 776. when he makes the place of Arc- 
turus & 12 16, the place of the Sun's apogee 
8 20* 10%, and his place, 60 days after the winter ſol- 
ſtice, X 1* 10. In the year after Chriſt 1610. he 
ſays, the place of Arcturus was =: 18* 47 ; ſo that 
from the year before Chriſt 776. to the year 1610. 
Arcturus had moved through 36* 31, = 131460“; 
which divided by 2386, the number of years elapſed, 
gives the annual motion of the fixed ſtars 55". But 
as he makes the annual motion of the fixed ſtars 
49 45”, or 1* in 724 years; 55 will, according to 
him, require about 2658 years. So that Heſiod, ac- 
cording to his computation, muſt have lived about 
the year before Chriſt 1048; unleſs, as he ſeems to 
ſuſpect, that poet deſcribes the riſing of Arcturus, not 


— 


(20) Lib. II. Spheric. cap. iv. prob. 2. 
eee 


4s) 


as it was in his own time, but 272 years before. 80 
that from hence, we ſee, nothing certain can be con- 
cluded with regard to his age. 

Kepler, in his Epitom. Aſtronom. (11) ſuppoſeth, 
that from the time of Heſiod to the year 2. Chriſt 
1618. are 2400 years, and that the annual motion of 
the fixed ſtars is 31, which, in 2400 years, gives 340. 
From whence, and ſeveral other aſſumptions, he con- 

cludes, that, in Heſiod's time, Arcturus roſe achroni- 
cally March 3 in the Julian year reckoned backward, 
when the bow was in e 5* It, : 

Riccioli, in his Almageſt. (12) ſuppoſeth, that Ms 0 
ſiod flouriſhed about the year before Chriſt 775. 
when the place of the Sun's apogee was & 20% and 
therefore the Sun's true motion for 60 days was 
'61* 10, which added to the place of the winter ſol- 
ſtice, or the beginning of », gives the Sun's place 
X 15 10, the point oppoſite to that point of the 
ecliptic which roſe along with Arcturus, or N 1* 10. 
Therefore, in the figure here 

annexed, according to him, the 
point K is & 1* 10, and KP 
the diſtance from the next equi- 
noctial point, = 28* 500. The 
height of the equator at Athens, 
or the angle PH K, from Pto- 

lemy's Geography, = 52* 15 

He farther ſuppoſes, as Longo- 
montanus before him, the ob- 


= | - 3 85 | 


(m1) Lib. III. p. 396. 
_ (12) Tom. I. p. 463. 


© | 
K 
} \ q 
127 1 
: | 
' 4 
1 $4 
1 = 
- 1 
K 
_ == 
: ' 
8 * 
i rf 
- | 
l x 


[ 446 } 


liquity of the ecliptic, or the ang le, HPK, = 23+ 32 
from whence he finds the angle PKH= = 435 
and the complement of it MK D = 72*17'. He 
aſſumes likewiſe the latitude of eos or M D, 
= 313 north; from whence he finds the arc K M 
1153 which added to the point K, or * 10 10, 
gives the place of Arcturus, or M, = M 12" 15. 

But at the end of the year 1644 the place of Arc- 
turus, he ſays, was = 18* 19; therefore from the 
time of Hefiod, before affumed, to the end cf the 
year 1644. that ſtar had moved through 36* 4'. But 
this it would do, he ſays, in 2597 years. From 
whence, therefore, ſubtracting 1644, there remains 
| = year before Chriſt 953. He concludes, therefore, 
ontanus, we ſaw, ſuſpected before, that 
Hefiod if peaks of the achronical riſing of this ſtar, 
not as it was in his own time, but two centuries be- 
fore. Beſides, as the reffaction of Arcturus would 
_ accelerate his riſing, and the Sun's refraction would 
retard his ſetting ; and as the time of the ſolſtice was 
then known, at beſt, but in a very groſs manner (13); 
he is of opinion, that this method is not much to be 


— | — — — — — — 


7 


a. Meton oy Euctemon obſerved the time of the ſolſtice 
Olymp. LXXXVI. 4. or the year before Chriſt 432. and Ariftar- 
chus Samius afterwards ; but Ptolemy ſays they were very rudely 

made: And that Hipparchus, before him, was of the ſame opinion, 
Evexey , Ts N Ts 246 Tav Tpct@v vg e uod .ru N 

fs TouTols T4s US $x:ivar T4paeSoutras v UA eps ere HAnpperas, 
ws % To IaTar;o end gairtovar, rd. pid v,“. 

Syntax. p. 62. But if this was the caſe of obſervations then made, 

what muſt we ſuppoſe it to have been two or three: hundred years 

before their time ? 

depended 


nus (15) both thought, 


or, in round numbers, the 


fore Chriſt 880, = 5* 


the ſame catalogue, = 
30757. Therefore, in R 


have GMK B the 


plement of the ſtar's 
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depended on; c 


As there are, however, ſeveral effort in this com 
putation, it may not be amiſs, perhaps, to form an- 


other, upon fuppofition, with Sir Iſaac Newton, that 


Heſiod flouriſhed about the year before Chriſt 879. 
e year 880. and let us fee 
what will be the reſult of it. 
At the end of the year 1689. the place of Arcturus, 
in the Britiſh catalogue, Was = 195 FJ 5 or 61 1 9 
53' 52"; and from the year before Chriſt 880. to the 
end of the year 1689. are 2569 years, the preceſſion 
for which time is 1* 5* 40 50: This, ſubtracted 
from the place of Arcturus 6* 19 53 52", gives his 
place, in the year be- 3 


14 1302". The la- 
tude of this ſtar, is, in 


the figure here, we 


ecliptic, REKA the 
equator, CP the com- 


(14). Hefiodus, florebat eo ſæculo quo Arcturus 4axevxo; orie- 
batur in Bœotia vii die Martii, ſi quid hoc ad eonjecturam facit, 
faltem apud excellentes aſttologos, qui ex hoc parapegmate, infra 
Septuaginta plus minus annos, ſæculum Heſiodi deprehendere poſ- 

(15) Operæ vero eſt attendere ad id quod Heſiodus ipſe ſcribat, 
fra ætate Arcturum 2xpiyvyxor in Bœotia exortum fuiſſe vIII die 
Martii : Unde-poete-hujus ætas in tantum ſaltem poſſit colligi, ut 


error ſi quis fit ſaltem intra Lxx annos fit conſtitutus, V. de Por. 


Eræc. Li. c. 2. 


latitude, 


ontraty to what Scaliger (14) and Voſ- 
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right aſcen ſion, therefore, of 3 at that time, 
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ltknde, = 59* 3, DC the diſtance of the poles of 


the ecliptic and equator, = 23* 29, and the angle 
DCE, whoſe meaſure is G M, the ſtar 8 longitude 
from the next ſolſticial colure, = 74* 13 02". 


Then rad. + col. DC P=74 13 © 02—19 4345545 
ee Cotang. PC=23 29 00——10.J6 20437 
Tang. CE = 6 44 25 —— 9.072 5108 
PC = 39 03 00 


— 


PE = 52 18 35 
Then coſ. DC = 23 29 00— 9.962427 
Col. E= 52 — 9.7863 203 


19. 7487730 
2 CE= 6 44 25 - — = 99969879 


Coſ. DP = 55 37 20— 9. 7517851 


the complement of which is = = 34 22 40 the de- 
: clination of Arcturus. 


Sine PC = 59 03 6 9.9332931 
Sine D CP = 74 13 02— 9.9833104 


— — roctnr 


19.916603 
Sine DP = 55 37 20— 9.9166290 


—— 


eine PDC = 89 22 50 99999745 the 
complement of which f is PD G = 90* 37 10. Th 


S 


was = 180? 37 10, 
Where 
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Where this obſervation on Arcturus was made, is 
not ſaid; we may ſuppoſe it to have been at Aſcra, 
where Hefiod's father lived, as he tells us himſelf (16). 
But as the fituation of this place is not very well 


known( 17), we may, without any ſenfible error, take 


Athens, whoſe latitude is made, by the beit modern 


geographers, 38* 5 north. 
* Ia the fig bo. then, here, 
we have MO = the decli- 
nation of Arcturus, as be- 
fore, 34 22 40. 4 
pole at Athens, = 38* 5, 
the complement of which, 
M KO, DKC 5 55. vi 


Tangent MO = 34 22 409.83 62480 


— R. ＋ cot. WKO = $I 55 00——9.89411 14 
the aſcenſional difference; which ſubtracted from the 
right aſcenſion before found, gives the oblique aſcen- 


— —— 


(16) Naogoarod" aſx Exixar@ big ui we R 
AEKPH Xu Rani, Seger dpyaain, hor” 20327. 
5 | Op. & Dieſ. l. ii. v. 257. 
(17) K& ra- wey y (inquit Proclus) d p 70% dd iv BAC o 697 
To Meogo d@iovT%s, auTnn AUA EH Y- E Tois dvi, 
Y Jauhasg Er drandunds EX o dice, Suonriue 5 5. ws xe 
Kavi, Tiv Aoxpny e TH , 6 


"As A Mz popiogp x T's pes, © Ev EF dvi 
«&mAcues Bias, in loc, 5 


LII In 


32 25 10—9.7293 594 
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In the year before Chriſt 880. the time of the win- 
ter ſolſtice was December 29. at 15 minutes paſt fix 
o' clock in the morning, according to the vulgar reck- 
oning ; or, in the aſtronomical account, 284 18h 15; 
and 60 days after this, brings us to February 27. 
when the Sun's place was 11* 00? 6 23“; his decli- 
nation ſouth 11* 27' 18“; his right aſcenſion 3320 
11' 56'; from whence we ſhall have his aſcenſional 
difference KN = 9* 8' 15%. Then 
The ſemidiurnal arc, in a right ſphere, is 90 CO 00 
; Aſcenſional difference 9 08 15 


7 Semidiurnal arc 80 51 45 

This, converted into time, gives the time of Sun-ſet- 

ting then at Athens 5b 23 27"; from whence we 
ſhall have the nocturnal arc 13h 13' 6“. 


Again; the Sun's oblique aſcenſion is 341 19 11 
Oblique aſcenſion of Arcturus 147 52 40 


Difference 193 26 31 
This, converted into time, gives 12 53 46 
0 Nocturnal arc 13 13 06 


Difference 00 19 20 
Semidiurnal arc, add 5 23 27 


Time of Arcturus's riſing 5 42 47 
By this it appears, that at Athens, in the year be- 
fore Chriſt 880, and 60 days after the winter tropic, 
the ſtar Arcturus toſe at 19 200 after Sun-ſetting. 
But 
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But if we would inquire the time when it roſe 
achronically, in the proper ſenſe of the word, we 
have, in the figure here, 
E AL the ecliptic, E AQ 

the equator, CD a portion 
of a ſecondary of the ecli 
tic perpendicular toEA 
AC thediſtance of the point 
of oblique aſcenſion from the 


autumnal interſection = 31 
48'; we have likewiſe the 


angle CAB the obliquity = 
the ecliptic, 23 29%, and the angle 4 0 H i 
height of the equator at Athens, = 5 15 35 = ACK. 


Then Tan. BAC 23 29 00 0.6379563 
— Rad. + col. AC 31 4 OO 99293041 


Cot. ACD 69 44 9808 9. 5673204 


—ACB 51 1 OO 
Sine DCB 17 49 OO0—— 9.4856820 
Col. BAC 23 29 00— 9. 9624527 


"oY 194881207 


. — sine ACP 69 44 00 — 9.9722448 


| ——E—L—Eä—ũñ 


Coſ. ABC 107 24 * 94758899 
| Then Coſ. BAC 23 29 CO—— 9.9624527 


— Rad. + Tan. A C .## 48 „ 7924101 


Tan. Ab 29 37 35— 97548638 


HIS Sine 
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from 67, gives the point of the ecliptic riſing with 
Arcturus ; 1. e. W 


Preceſſion of the equinox, ſubtract 
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=— 


Sine AD 29 37 35— 9.694027 
Tan. BAC 23 29 00— 9.6379563 


Sum 19.33 19840 

— Tan. ABC rey 24 25 — 10.507429 

Sine DB 3 51 38— 88282412 
n 


— — 


AB 25 45 57 which nem 


4 I433 
which is X 4% 14 3". Then 


the point oppolite to 


Longit. of the Sun from the equinox 11 04 14 03 
11 24 32 00 


— ; 


Longit. of the Sun from 1 of v 11 og 42 03 


— — — 


8 29 22 59 
6 28 27 12 


— — — 


„ 
March 1 28 o o. 


Mean . correſponding 
— Subtract 880 


2 46 43 
1 58 16 


48 15 5 

So that the Sun entered * 4 14 35 that year, March 
2. at 196, in the aſtronomical account; or, in the 
vulgar 


20 


DR . 1 
' ulpar way of reckoning, at 7 o'clock in the morn- 
ng, March 3. Either this day, therefore, or the 


ding one, might, at that time eſpecially, have 


rece 
2 taken, indifferently, for the day when Arcturus 
roſe achr onically. 
But tho this is what is properly meant by achro- 
nical rifing (19); yet as a ſtar, at that time, is inviſible, 
and, conſequently, can be no rule for huſbandmen, 
for whoſe ute theſe obſervations were intended; there 
is another achronical rifing, called the apparent one: 


This i is when a ſtar firſt appears above the eaſtern ho- 
rizon after ſun-ſet (20); "Thich, therefore, requires 


uired to become vifble. 
t in the year before Chriſt 


magnitude of the ſtar re 
It was ſaid before, 


Sun- ſet ; but whether this, tho a bright ſtar of the 
firſt magnitude, could be ſeen there fo ſoon in the 
eaſtern horizon as even at 30 min. paſt Sun- ſet, may 
well be queſtioned : And therefore Feb. 27. or the 
6oth "hs, after the winter ſolſtice, could not be there 


eſteemed the day of the apparent achronical riſing of 
Arcturus. 3 8 


(18) Fur 4 av 4. Ci 4uerd rend, ie ict 
Reste heTAETY ZZ nud]a, Sn pr Arup 
Ariſeps., TPMT ice peov @Ksavolo 
HyaTop Tejupdiver, NH ννu4ανν. 


Op. * I. ii. v. 185. 
(19) Eomeeia do U Emilon?, Gray Ti ni Sov , emmTeran Tis 
Ac 4ud kal & opito]a 2 Gemin. —— Polio, Uranolog. 
cap, xi. 
(20) Ora 3 ler * ö T2 T8 nN Nei TeaT 3 M@ERVY a5 Tas &uyds Ts 
1x. Jecpn d, Tb AYET 24 oννi vn eg epi- emoanv TE Ton. N 
9 1e, rang VEL hefe eh de pANNN, Y H⁴αννεν ei,. 
Gemin. ibid. 5 I have 


| ſome certain depreffion of the Sun in the oppoſite 
part of the heavens, more, or leſs, according to the 


380. Feb. 27. Arcturus roſe, at Athens, 19 20” after 


Fae] 

I have hitherto called it the ſtar Ar&urus ; but it 
is not improbable that Heſiod meant the whole con- 
ſtellation Bootes (21). He calls it, indeed, AT THP, 
and that word, according to Macrobius (22), fignifies 
only a fingle ſtar. But whatever it might do in his 
time, it ſeems evident, that, among the antients, and 
eſpecially the poets, that diſtinQion was not always 
nicely obſerved (23). If this, therefore, ſhould be 
the caſe with reſpect to Heſiod, the time of this ri- 
ſing of Arcturus will be ſomething more indetermi- 
nate, as a conſtellation cannot riſe all at once, nor is 
it now known how many ſtars this conſtellation, in 
33 was, in thoſe early times, ſuppoſed to con- 
ſiſt of. . 
But farther; it hath been hitherto taken for grant- 
ed, that Heſiod is to be underſtood as ſpeaking of 
Aſcra, or ſome place 1 in the neighbourhood of it; 
but this, like wiſe, is not altogether certain : For it was 
no unuſual thing with the antients to ſet down in ca- 
lendars, of this ſort, obſervations on the a and 


. . A *** a h . OP PI * di 1 „— Wn 


5 —  __ 2 


(21) NE 3 Mr 4.1 12.5 9 Boerne, ig JA nas ö b 5 
F Cern Wwe Ag, Suid. in voc. A.-. And fo Theon; EA I 7 xs. 
(Arctophy lax) er Mon (ory 65's $12 F \260a0v 4 Apt @þ TVS iſto; 
X auT I AtYt7 ar AQKTEpS , dubios Te Tei Apx]«pp, In Arat. Phe- 
worm. p. 15. 

(22) Sic. & apud Græcos Aſter & Aſtron diverſa ſignificant, & 
Aſter ſtella una 2. Aſtron ſignum ſtellis coactum, quod nos ſidus 
vocamus. In Tam. Scip. I. i. c. 14. As ne 5 Ass 4 bes 0 fax 
Ago ey 71 el 76 5 ASgoy ct νον νννEWô.i, (As iber, Za J or 6 


Ace TR MA. "Didym. in Illiad. iv. v. 75. 


123] Aratus uſeth the words As nr and 14 indifferently. 
Lu cy ενrα 28 ups 
Aves Jiaxewas 1048 Neis Sache 
As dcs, 01 Ks fe MS @. TETVY (iy onutnoler 
 AvJpaouy Geier, gp" tuna T4yTH ed 
Ny % 9 Ae vos, ſays the Scholiaſt there, 735 Avipzs Apa dgnre. 
Pag. 3. Ed. Oxon. 


ſettings. 
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ſettings of the ſtars made in very diſtant times and 
countries (24); the latitudes of places being un- 
attended to, and the flow motion of the fixed ſtars 
about the poles of the ecliptic unknown, and indeed 
unſuſpected, or diſregarded — when it be- = 
came ſuſpected. = 
But tho' we ſhould grant the place of as 2 
to have been at, or near Aſcra, yet there will ftillre- 
main 2 difficulty, with reſpe to the time. In the 
- computation before given it hath been ſuppoſed, that 
Arcturus roſe there achronically on the 6oth day 
from the ſolſtice, excluſive of the ſolſticial day itſelf; 
but as the particle pesrz is ſometimes taken inclu- 
1 ( 2 9 wie _ reckon _ wy of the ſolſtice it- 


(24) See the calendars in 3 8 * qua 88 & 
temporum & climatum confuſione, præ alis 1 hallucinatus 


eſt Manilius; qui /Egyptiaci cli deſcriptiones Romano adaptaſſe, 
& Græcanicæ Barbaricæque ſphæræ obſervationes, nullo judieio, 


ſimul commiſcuiſſe dep See. Bainbrig. Canicular. p. 22. 
See, likewiſe, Dodwel. " Aojend. ad Cyprian. Diſſert. p. 1 

(25% Thus wed 144-225 480 duobus diebus poſt. Demofth. in Mid, 
and « Je pix: . in Diod. Sic. p. 103. Edit, Wechel. Poſt ſeptem luces. 
Ovid. 7e l. vi. v. 724. and what is 25 Tpirn nucog 4,45; na! Luke 


XXIV. 7. is , YA nbeges e. fefa, Matt. xxvii. 63. and 6" 176 
Jauer le nai wd]3y npipes, in the LXX. Gen. viii. b is on the 1 Fot 


day, as appears from the next verſe. The Arabs uſe their particle Sa 


likewiſe in the ſame manner. Thus of N the. 
ore — N CR CAD} 2 = 
, ede 23 3 5,5 ele 
EA * C ad F e 22 
2 converſa eſt Keblah ad Caabam menſe Rageb, menſibus poſt fu- 


gam 17. vel juxta alios menſe Sbaaban . . interdictum vero vinum 
poſt fugam annis, anno ſc. quarto. Alkodaius in Pocach. Spec. Hiſt. Arab. 


9. 175. ſelf 


—— 
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8 — - > 2 => 5 - — * 
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low (26); an error of a day, or two, or more, either 


fixed, in ſome editions, to Ovid's Faſti, the Sun is 
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ſelf one of the number, which, conſequently, will 
bring us only to Feb. 26. 
Beſides; what hath been faid, hath been built * 
on the ſuppoſition that the day of the ſolftice was, at 
that time, . preciſely known; a thing, however, not 
haſtily to be granted. The inaccuracy of obſervations, 
and the want of proper inſtruments, in times much 
later than this we are here ſpeaking of, would incline 
one not to attribute too much to — „in a caſe of fo 
much nicety. Since, then, we find the ſolſtice fell 
out ſo early in the morning; either December the 
28th, or 29th, might have been taken for the folfti- 
cial day: by — = 60 days aſter will be ei- 

ther — the 26th, or 27th. But as the Sun's 
change of declination, at that ſeaſon of the year, is very 


forward, or backward (a thing by no means impoſ- 
fible), all bring us to Feb. 25. or 28. which is a dif- 
ference of no leſs than 4, 
If any one thinks ſuch a "miſtake a8 this i incre- 
dible, let it be obſerved, that in the calendar pre- 


ſaid to enter Aquarius XV kalend. Feb. or Jan. 18. 
Ovid himſelf ſeems to place it XVI kalend. Feb. or 
Jan. 17. and with him agrees Pliny; tho' Columella, 
under the reign of Claudius, and Ptolemy, under An- 
toninus Pins, place it one day earlier, or the XVII 
kalend. Feb. Here is plainly a difference of 3 days, 
and yet all of them wrong: For Ovid, as is generally 


ee, inerbed his Faſti to Germanicus ſoon after 


” 


(26) Keill. Le. Afron. p. 250. 


. L34571 
his baniſhment, or about H. D. 10. but, by the ta- 
bles, the Sun entered Aquarius, that year, Ian. 21. 
and in the ſecond year of Antoninus Pius, or AJ. D. 
139. when Ptolemy obſerved the fixed ſtars, he en- 
tered the ſame fign Jan. 204 16h, or at 4 0 clock in 
the morning Jan. 2 1. according to the vulgar reck- 
oning. r T ² 1 
But if ſuch miſtakes could be committed at this 
time, how little muſt we ſuppoſe the true time of 
the ſolſtice known, ſo early as the year before Chriſt 
$99.4 5 . . 1 K. 
But not to aſſume too much, let us ſuppoſe a miſ- 
take of two days only, in the riſing of Arcturus. By 
calculating as before; we ſhall find, that A. C. 1689. 
the point of the ecliptic rifing along with Arcturus; in 
the 3 of Athens, was = 10% 35 55, the point 
oppoſite to which is Y 100 35 55 But this point 
the Sun entered, that year, March 20. when, con- 
ſequently, Arcturus roſe there achronically : But in 


the year before Chriſt 880, as before obſerved, Arc- 


turus might be ſaid to riſe achronically there March 2. 
this gives a difference of 18 days in 2569 years; 
from whence a difference of 2 days will give 285 
years, , which ſubtracted from the year before Chritt 
880. will give the year before Chriſt 595. for the time 
of Heſiod, and, conſequently, of Homer too, if con- 
temporary with him, for any thing that can be ga- 
thered to the contrary from the achronical rifing of 
Having now ſhewn, in this manner, what little pre- 
ciſion there is in this argument, I might, as I at prſt 
mtended, take my leave of the ſubject, and refer the 
ſettling the age of theſe two poets to authorities of 
— Mm m another 


- 
rng — a. mem. - 1 n... 
— 1 -_ - - * - pa p 
— — — - — * — - * 1 — 


may appear. 


FT 

— mother nature. But as the favourers of their high 
entiquity will, I queſtion not, be ſtartled to hear that 
their age may be brought down ſo low as the year be- 
fore Chrift 595. your lordſhip will not be diſpleaſed, 
I hope; if I add ſomething farther in confirmation of 
this date, and ſhew, that it is not ſo unreaſonable, or 
abſurd, to fix them at this very time, as at firſt fight it 


1 ſhall not trouble your lordſhip. with a variety of 
philological arguments, that, I think, I could produce 
in ſupport of this aſſertion. That would ſwell. this 
letter beyond the bounds of your lordſhip's patience : 
I ſhall therefore confine myſelf to a few internal evi- 
dences alone, taken from the poets themſelves; which, 
being of an aſtronomical nature, will, I flatter myſelf, 
on that account, at leaft, recommend themſelves to 
your lordſhip's attention. e 
I be firſt that ſhall be offered, ſhall be from the fol- 
lowing lines of the Iliad itſelf. 5 Tha 


Oior di cgi Txt rxporov Tis ay RVApITED 
H vaul not Tepas, de opaly evgel Nr Y 
Aapweor, TI's TE r & . OW yInpes iv. 
Ta axy niger £1 vYIora TAN Adnry (27). 


alem autem ſtellam mittit Saturni filius verſuti, 
Aut nautis portentum, aut exercitui lats populorum, 
Splendidam, unde multi ſcintille emittuntur. 
 Huic ſimilis, impetu ferebatur in terram Pallas 


(27) Dad. iv. v. 75. 
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Prong as Eadtathins (28) himſelf, take this to * 


acknowleged by all that. remember the late one in 
1743. By the beauty and livelineſs of the deſcrip- 
tion, likewiſe, one would be induced to believe far= 
þ = that it muſt have been the deſcription. of one 
ſeen by Homer himſelf. But if the comet that ap- 
peared in 1681. hath a period of about 575 years (29), 


year before Chriſt 619. at which time Homer might 
have been alive, and old enough to remember the 
terror and conſternation that it cauſed. 


Another remarkable paſſage there is, in the O0 


þ (30), where, juſt before Ul 


and: nem, > Ou panel wh, ths 


H. 94 
Ougar? erden, xan d YT aer axavs. 


— quogue = 
Ex cit periit ; omi ingfaque ingruit caligo. 


Toms 9 ws Lad en Exacilews, faysEuſtathius there: 
And again, H 4 T2 HA EY au 4 ] ol 
Nerouivn er Noufenviq. : 

What authority Euftathius had for ſuppoſing that 
this tranſaction was at the new moon, I know not. F 


—— 


(28) Act ga FOI F uufios abye, dAAR Ti droge d ole KopuiTHv 
P Ly k A os. 


(29) See Dr. Halley” Aron. Tables, or Mi iſcel. 1 Vol. II. 
(39) Lid, XX. v. 350. 
Mm m 2 think 


deſcription of a comet; and the juſtneſs of it will be 


as it ſeems to have, we. ſhall find, by counting back - 
wards, that it muſt have viſited Sa about the 


yſſes recovered his wife 


4 
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think it no-where appears from the poet himſelf, 
That it is a deſcription of ſome total eclipſe, is, how- 
ever, not improbable: And tho an eclipfe, at the time 
Homer is ſpeaking of, ſeems purely poetical ; yet the 
great eclipſe of the Sun, in the year before Chriſt 603. 
that parted the Lydian 31) and Median armies, muſt 
have made ſtrong imprefſions on every Ionian's mind, 
that ſaw it, and may be here very — intro- 
duced. 

I defire no greater fireſs may be laid on theſe paſ- 
ſages than they will bear: But I obſerve, that, in 
placing the age of Homer thus, we ſhall be enabled 
farther to ſolve a difficulty mentioned by Strabo (32). 
For this curious and accurate geographer and hiſtorian | 


remarks, that Homer no-where mentions the empire 
of the Medes, nor the cities of Babylon and Tyre. 


But this laſt city was taken by Nebuchadnezzar, after 


a long fiege (33), about the year before Chriſt 59 
and was to continue, according to Iſaiah (34), in a 
low deſpicable condition 70 years; and therefore, 


probably, did ſo the greateſt part 25 Homer's life-time. 
The oy of * Was, I think, token by the 


(32) Herodot. p. 29. Edit Granov. See Maier s Cb ak Sy- 
thic. in the Az. Petropolit, Tom. III. and what I have faid in the 
Phils). Tranſ. 

(32) Owngos 1 e F 7 =dpay d 57e F Mise epxnv 51 d yeap 
a Hic Aryuriids ef ar, u A 0%, a F oy Goryixy TASTY, + 


e Bas *r. x Nive Y ExcCανν,ðWis rαεEe,YÜp̃s. Pag. 1068. O- uv wv 


TomT&l, F Lab TEIpvnAnIReT A NAGY Ou J ud; payuruTa Þ 
To pu. Pag. 1097. 

(33) Ezek. xxix. 18. ET: E. dec 7 gage knee Na- 
Cu 0d av000;05 F Tope £7” £71 dex vi . Jab. cont. Apion. p. 1344 
Ea, Hud /. 

(34) Chap. xxiii, ver. 15. 

8 Medes 
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Medes about the year before Chriſt 558. and about 
four years afterwards the Median empire itſelf was 
put an end to by Cyrusand his Perfians (35). Within 
this period of time, therefore, it is now farther pro- 
bable, from this obſervation of Strabo, that both the 
Liad and Odyſſy were compoſed. 
And this, again, will receive an additional con- 
firmation, by conſidering the following lines of the 
Oo) (36) itſelf; where Eumæus tells „ that 


Nino Tis Tuein ne Sow rc 
Oegruyins aeg Ser 58 TPOLIAI HEAIOIO 


Infula quædam Syria vocatur, ficubi audis 
Trans mY gram ; ubi MUTATIONES SOLIS. 


But what is to be underſtood by the words rg. r 

nerioto, or mutationes Solis, as the tranſlator renders 
them? The word tropics, we know, is ſometimes 
uſed for thoſe points of the ecliptic through which 
the ſolſticial colure is drawn ; but this OE, be the 
meaning of it here, .as it is impoſſible that the tro- 
pics, in this ſenſe, ſhould be at the iſland Syra, or 
Syria. This iſland is one of the C yclades, and lies, 
according to the beſt modern ere in latitude 
3725 north; where, conſequently, the height of 
the equator is 52 35, and the Sun's zenith diſtance, 
on the day of the ſummer ſolſtice, 13* 56'. Homer, 
therefore, could not mou, likewiſe, that this iſland. 


— 


* 2 * - 


(35) The proof of this being too long for a note, is conifers 
at large, in a treatiſe by itſelf, 


(30) Lib. xv. ver. 402. 
lay 


v 


———— — — . 
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lay under one of the tropics, much lefs that it lay 
under both. | My: 
Another ſignification of the word tropic is, when 
it is uſed for that moment of time when the Sun, by 
his apparent motion, enters either of the folfticial 
points : But neither could Homer uſe the word here 
in this fenſe. For the ſolſtice, according to this 
meaning of the word, 1s not only at the iſland Syria, 
1 but every- where elſe; and is only fooner or later, in 
Yi time, as places lie to the eaſtward or weſtward of 
'W iti each other. For if the time of the ſummer ſolftice, 
this year, is at x2 o'clock at noon, as reckoned at 
Greenwich, it will only be 1: oclock to places that 
lie in 15* of weftern longitude ; or 1 o'clock in the 
| afternoon to ſuch as lie in 15 eaſtern longitude from 
WI. =: SR 


— — o 
: _ 4 
— 
* 
. 
4 3 — 
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4 | | : The only | remaining ſenſe, then, of which the 


IF : : #7; words rg. INH ſeem capable, 18, as. far as I ca 
| apprehend, by ſuppoſing that they mean ſome inſtru- 
_ ment or other, as a gnomon, or the like, erected; 
11 | there; which, by the increaſing or deereaſing lengths 
1 of its meridional ſhadows, pointed out the days of the 
1 ſolſtices: I fay the days; becauſe, if thoſe could be 
I obtained, it was a degree of accuracy as great, I ſup- 
poſe, as obſervations ef this fort could, in thofe times, 
pretend to. 5 To 
And that we are not much miftaken in apprehend- 
ing this to have been an inſtrument of this ſort, max 
be gathered, perhaps, from Diogenes Laertius. For, 
in his life of Pherecydes, who was a native, at leaſt 
an inhabitant, of this very iſland, he fays, ZuGelai 1+ 
xj 1AGTRoTIOY & Tig T1 mow ſervatur & beliotro- 


Theſe: 


pium in Syra inſula. 


” Olymp. LXIX. or the year before Chriſt 500. and 


181. 

Theſe words Aldobrandinus (37) ſuſpects to be an 
| interpolation. Qy Quid enim, ſays 2 ad Pberecydem 
_— ium? But if we read | the paſſage thus, as, 
2 it ſhould be read, c, 3 * dagen 
Lyror: Ev Evpee Th yIGw3 the whole will be conſiſt- 
ent and pertinent to Pherecydes, and likewiſe be a 
direct proof of ſuch an inſtrument being there, as we 
have ſuppoſed. 

Peter Huet (38), it is true, ſuſpects, from the paſ- 
ſage in the Ody/ſy above-quoted, that this inftrument 
was repaired only. by Pherecydes there, and not firſt 
erected by him. "But as this reaſoning depends only 
on the Apple much greater antiquity of Homer, 
the very point in queſtion, we are equally at liberty 
to ſu the and that P des was the 
: n the * that this 

_conjectare may not paſs unſupported, it may be ob- 
ſerved, that, according to Laertius (39), Anaxi- 
mander, who lived about the ſame time, was the firſt 
inventer of the gnomon; or, rather, the introducer 
of it at Lacedæmon. TnL 


des, according to Laertius, flouriſhed about 


Anaximander, he ſays, was 64 years old Olymp. 
LVIII. 2. or the year before Chriſt 543. and was, 
therefore, ſomething older than the former, if the 
numbers in Laertius here may be depended on, a 
_ not "OO to be done. 


n * PY 


(37 In Loc. | 


(38) And fo Bochart, Geog. Sacy, Part II. l. i. c. 14. Vid. Mes 
nag. Obſervat, in Loc. | 


(39) In Vit. ejuf, 
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their time, we may conclude them to have been to- 
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The pole, the gnomon, and the divifion of the 
day into 12 parts, are expreſly faid by. Herodotus (40) 


to have come from the Babylonians to the Greeks ; 


and it is more natural to ſuppoſe, from the uſual pro- 


greſs of ſcience, that the iſlands neareſt to the Afi- 


atic coaſt were acquainted with theſe improvements 
before Peloponneſus, and the places more remote 
from thence. Pherecydes, therefore, it is probable, 


erected his gnomon at Syra ſornewhat earlier than 


Anaximander did his at Lacedæmon. But as we read 
of nothing of this kind among the Greeks before 


tally ignorant of theſe inventions as early as the year 
before Chriſt 610. when, if Laertius fays true, Anaxi- 
mander was born. But in the year before Chriſt 
558. as before obſerved, Babylon was taken by the 
Medes; and it may be no abſurd conjecture to ima- 
gine that ſuch Chaldeans, as were forced from their 
native country by their enemies, and ſheltered them- 
ſelves among the Ionians, firſt taught them, and by 
their means the reſt of the Greeks, their aſtronomical 


diſcoveries. It is certain, that the taking of Conſtan- 


tinople by the Turks hath had a ike effect 1 in later: 
times 41). 


* : 
—— — 5 —é— Y — 


(40) Ho xo Aer v 2 vollen. x, VA . uipie 55 nul pus Tart | 
u He d ENA. Pag. 127. Edit. Gronau. II Acg dice- 


datur, quod poſtea wr045y:0r, ſays Scaliger on Manil. p. 254. And ſo 


Athenzus Deipnoſoph. I. v. ſpeaks of Liaoy cx Ts K, - + Apa uvny 
D 0p Sh hh} wer nacoTp3TIs. And Ariſtophanes in ynpurdJ'n ſays, IAA 
To d g Ex 4FATOS hy 11405 T%7g4mes, And * Pollux = Catta- 
bium z dxe de bie To Td; & pg Semi, L. vi. cap. 19. 


(41) The Turks fate down before that 1 April 4. 1453. 
and, when they took it, deſtroy' d 1 20000 volumes. See * de 


Grads tuft, &c. p. 192. 
How 


6 - 7 

Ho long before this the Babylonians themſelves 
were acquainted with the uſe of the gnomon, is un- 
known, the Greeks being poorly informed, as to the 
hiſtory of them, in theſe early times; and the Jews, 
the only people beſides whoſe hiſtory of them is ex- 
tant, applied themſelves but little to ſcience at home, 
and, by their conſtitution, had but a ſmall connection 
with their neighbours abroad. With regard to the 
ſcience of aſtronomy, in particular, it muſt have 
been, 2s then taught and practiſed, in a manner, for- 
bidden them, as it was nothing more than geneth- 
liacal aſtrology; a thing vain and futile in itſelf, if 
e 8 
Among the Jews, however, we find, under the 

reign of Hezekiah, that the Sun is ſaid to have gone 
back 10 degrees on the dial of Ahaz (42). What 

5 pom 5 the 


* 


(42) 1/a. xxxviii. 8. and 2 Kings xx. 11. In the Hebrew, the 
words are only FIN yy, the laſt of which words the LXX 
render dg ν,n¶ñ the Arab. S the Vulgate by Linea, Ho- 
rolagium, and Gradus. The Chaldee Paraphraſt labours, under equal 
perplexity. Rabbi Kimchi, on 2 Kings xx. renders Y b 5 


Cow nNWU ITWT2 TODDD, 4 fone erected to tell the hours : the 
day by. And to the fame purpoſe R. Solom. Jarch. on Iſaiab. It 
may not be improper to add in this place, perhaps, that as the 11 
ſtars correſpond to Joſeph's 11 brethren, Gen. xxxvii. 9. and the 3 
branches, and 3 baſkets, reſpectively denote 3 days, in ch. xl. 12. 18. 
and 7 Kine, and 7 ears of corn, jrepreſent 7 years; ſo, in the paſſage 
before us, the number of Y ought, for the ſame reaſon, to 
correſpond with the years added to Hezekiah's life. If 15 years 
were added to his life, then muſt the ſhadow have gone back 15 
maaloth; but if the ſhadow went back only 10 maaloth, then muſt 
10 years only have been added to his life. The numbers in this 
place, therefore, are, ſome how, or other, undoubtedly corrupted. 


I am inclined, then, to think, that, inſtead of I will add to thy life 
288 15 
Nun 
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the form of this dial was, is unknown; but it may 
not be improbable, that it was copied from the Baby- 
lonians, as that prince ſeems to have been curious 
and fond of exotic cuſtoms. This was about the 
year before Chriſt 724. and, conſequently, 166 years 
before Babylon was taken, and 114 before Anaxi- 
mander was born. 5 

I call this a dial, in compliance with cuſtom, and 
for want of a better term to expreſs it by; tho' it 
was, probably, nothing more than a gnomon erected: 
perpendicular to the plane of the horizon ; and ſerved: 
not only for diſtinguiſhing the different parts of the 
day, but in a rude manner, likewiſe, the times of the 
folſtices and equinoxes. For the ingreſs of the Sun 
into the four cardinal points might be thought, by 
the aſtrologers, to have been of as much conſequence, 
in reſolving genethliacal queſtions, as knowing the 
time of the day: I fay the time of the day; becauſe 
the hours marked out, by inſtruments of this kind, 
were not equable, or equinoctial hours, but popular; 
being longer or ſhorter, in any aſſigned place, accord- 
ing to the different ſeaſon of the year. 


— 


15 years, it ſhould be, 7 will add to thy life 10 years; the ſhadow. 
going back, to denote this, only Io maaloth. For as the Babylonian 
and Jewiſh day conſiſted only of 12 hours, it is highly probable, 
that, on theſe kind of inſtruments, there were no more than 12 
maaloth, The ſhadow, therefore, could not go back 15 maaloth; 
nor, conſequently, agreeable to the rule before laid down, perti- 
nently repreſent the addition of 15 years. It was to this diviſion of 
the day into 12 parts that Craſſus alluded, when he ſaid to king 
Deiotarus, * Quid hoc rei eft, duodecima jam tibi tantum non in- 
« ſtat hora, & novam nihilominus urbem ædificare pergis? Cæl. 
Rhadigm. p. 318. 


How 
2 


[467 ] 
How eatly the Greeks had the uſe. of * word 


pas is: not agreed on. The Babylonians, as we learn 


from the book of Daniel (43). uſed the equivalent 


word ed at leaſt as early as the reign of Nebu- 
.chadbozzar, or the year before ( Chrift 616. when Je- 
ruſalem was firſt taken by that prince, and 6 years 
before th 


ſions on his, or dec dial, were called QPAI, 
is not ſo clear. 
Salmaſius (44) ſays, the word was kth to the 
Greeks for more than two hundred years after the 
death of Anaximander: And farther, that it is never 
uſed by Plato, Ariſtotle, T heophraſtus, nor any au- 
thor of that age; nor even 


the Great. 


where the word Nea ſeems uſed in the ſenſe con- 
tended: for. Our K eweidn o i 1 (days So- 
crates) 
al 2 1 3 wE, due To C & Eye EXT aPET FRE 
tg, q pα » © C TH yux1 avepnvars E u rs QPAS © 
* £uPanita, Y Ji N TANG wy Fade . 


1 


elbirth of Anaximander. But that the divi- 


by Menander, or any other 
writer of thę new Comes) after the time of Alexander 


But, with deference to this opinion of his, it may 
be obſerved, that there is a paſſa e in Xenophon (45 


ple a5 Tas Te PAR To bas 2 X TEAAG 


(43) Dan. in. 15. iv. 16. 

(44) Certe novæ comediæ ſeriptores, quorum princeps Menan- 
der, qui poſt Alexandrum magnum vixerat, nuſquam 1 «xs me- 
minere pro diet particula, ut grammatici nobis veteres teſtantur. Sed 
Nec ea vox hoc ſenſu apud Platonem, Ariftotelem, Theophraſtum, 
aut alios æquævos ſcriptores uſpiam legitur, Plinian. Exercit. 


p. 033. 


= (45) Memorabil. I. iv. cap. 3. ſect. 4. And fo Herodotus, bee 
fore him, uſeth the word, p. 529. 
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luer. Quia vero Sol Iucidus eſt, ac nobis Horas diei, 
ali aque omnia clare demonſtrut, nox autem propter te- 


nebras eſt obſcurior, aſtrorum lucem noctu protulerunt 
(Dii) que nobis Horas nofis indicarent; quo fit, ut 


multa tum quorum opus eſt perficiamus. But Xeno- 


phon flouriſhed, according to Laertius (46), about 


Olymp. XCIV. 4. or the year before Chriſt 397. and 
about 148 years after the death of Anaximander ; at 
which time, it ſeems now, the Greeks were ac- 
quainted with the word & Woe 

But tho the word pe itſelf could not be Nen 
to have been in uſe among them at this time, yet it 
ſeems as if they had what was equivalent to it be- 
fore: For according to Menander, as cited by Julius 
Pollux (47), what was then called 5 wga, an hour, and 
zu 2 F an hour, Was called rp Tails Tarun 
by the antients ; Tnucior, a mark : And the reaſon, I 
ſuppoſe, was, ho the ends of the ſhadows were 
marked with the letters of the alphabet, called S1o- 
wer, elements, as their lengths were meaſured by 
feet. And as the day was divided into XII parts, fo 
the greateſt length of their ſhadows were XII feet; 
the Sun being after this, in the evening, and before 
this, in the morning, too low to make any farther 
meaſures uſeful. 

Inſtances of what hath 125 been ſaid, are eaſily 


to be met with in the comic writers. Thus! in Ari- 
— s Conc ionatrices (48). 


ms. ft 


47 In Vit. 55 
440 Pag. 47. Edit. Kuſter. 
Pag. 457. ibid. 


\ 
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 » 


00 3 MEANT 
Olay 7 7 AEKATIOYN To ZTOLABION Amages 


oper £T1 el wyor. 
= autem cure erit 


Fry e decem pedum elementum Pi agu e 
5 ire ad cænam. 


Upon which word ABKATOTN, the ſcholiaſt ob- 


ſerves, 1 Ts HAis oxic oley n Jixa Tie On ty 
ci WE 01s Yiſvelas ot. Ans To ra XanvvIEs 1 


Server X L ragsguH vero 7 T LEY 2 89505 Gt 
ber, Mevoy TYs A e, ot J awnteoav £01 Tas gets, 
dude Typioews (Vid. Caſaud. in Atbenæum „P- * LY 49- ) 
2015 516 2 75 01D TE A TF NN Eqs Tooaes @ 
Nabe * Solis umbra ſit FIR pedes —_ 
q. d. quando ſero fit. Aliter ; antiquitus ad cænam 
invitantes & invitati umbram notabant, unde bi in- 
vitatos manebant, illi ad convivia ſe conferebant, 
quum nulla alia ler obſervandi ratio, qua indicium 
ſumerent quot horas jam dies declinaſet. And Heſy- 
chius likewiſe informs us, that Tois Too: As 
Ts TA; eg bv Tas Gps firmwares. 5 
And that twelve was the whole graduation, and 

twelve feet the longeſt ſhadow in dials of this form, 
may be collected, I think, from this epigram, cited 
by Salmafius, on Solinus (40): 


Qier n G ν ona N 


Aulis x MON AAO& PEXEL ATQAER AAOZ. 


— — 


(49) Plin. Exercit. p. 625 


And 
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And before this, in — of Menander (50), it 
is ſaid, 


5 ——dapipe Xeupep1IO- oud's yoo 
485 &. 5-1 iv ds xNUDYeis role 


Eis e Diccr AQAEE Allg Or e. 
IIpds T Seavimay pee 7 T OXY Id 


Qs IS 2 Tapny & 6 nualęæ. 


— — = — 9 — — - — — — 
— — — — — —— — — = - ——— 823 I > 
5 — — — 
— — 2 | — — — * 
— x -"% . 
d 5 ON 4 - = 
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A Cherephonte nullo modo | 
- Maio differt, quiſquis.eft, qui vocatus aliquando 
Ad convroium, cum umbra decem pedum Ne ſummo 
mane © 
Ad Lunam cucurrit confoloatas wunbram 
Naß æquo diutius moratus, & adfuit una cum di e. 


And Hetrohins, on the word AQAFKAI nos, 

ſays, ©1605 eAzſoy Act les col xeiov 7 Ns Sr » 

cn Se 01 Cerro der, TY ©0110 6. AQAE- 
-KATIOAOS, - ws vu pcs QPASZS Gao. Tra dixerunt, 
ſubintellecto elemento vel-umbra. Sic enim ad canam 
conventuros patti ſunt olim exiſtente elemento duodecim 
on longo, ut nunc ad horas fit. 

I have dwelt the longer on this head, as it helps 

us to form ſome judgment on the nature of all theſe 

dials, as well that of Ahaz, as thoſe of Pherecydes 
and Anaximander ; the Myp of the firſt being natu- 
rally very capable of being * d ZTOIXEIOISZ on . 
the other (51 ö 


(50) Menand. Relig. p. 139. Edit. Cleric. 

17 The Hebrew word comes from y, ſcandit, oſeendit ; 
and the Greek word from . eo, rade, &c. 
But 


[un 1 


But to return: If the Greeks were not acquainted 


with this invention of the Babylonians earlier than 

the year before Chriſt 610 If Phetecydes about that 

time firſt ſet up his dial in the iſland Syra, and Homer 
alludes to it in his Odyſy, as ſeems highly probable; 
then muſt he, and confequently Heſiod, if contem- 

porary with bim, not be older than What we above 
have made him. 

However ſtrange this argument, drawn from the 
dial of Pherecydes, may appear to ſome, yet that I 
am not fingular in it, is evident, from this note of 
Barnes upon the place: Qui hæc de heliotropio 
ſumunt, /ays be, parum vident, aut plus ſatis; quod 
© & illud a Pherecyde inventum, atque proinde Ho- 
* mero parem, aut priorem allucinantur, Cl. Dod- 
« velli rationes nihil faciunt: cum Lycurgus, qui ip- 
© fas Olympiades præceſſit, Homeri opera, a Creo- 

* phyhi Sami poſteris excepta, in Græciam primus 

« intulerit, ut Heraclides & Plutarchus in Lycurgo.” 
That Lycurgus is commonly placed before the 

Olympiads, is true; but the hiſtory and chronology 
of that lawgiver'is not ſo certain as to leave no room 
to ſuſpe& the contrary. Mr. Dodwell, whole {kill 
in chronology was vaſtly ſuperior to that of Barnes, 

ſays, there are very good reaſons for ſuppoſing him 
to be later (52): And with him ee Sir Ifaac New- 
ton(53). 

As to the aſſertion of Plutarch, it may be ob- 
ſerved, from Strabo (54), that, , according, to ſome, 


(52) De Cye. Vet. p. 131, 
(53) Chronol. p. 126. 
(54) Geograph. p. 739. 
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Luycurgus himſelf had an interview with Homer in 


the iſle of Chios; and Plutarch, likewiſe, was no 
ſtranger to the ſame report (5). 


As a farther confirmation, however, that we are 
not very wrong in placing the age of theſe two poets 


as we have done, it may be remarked, that, in the 


deſcription given by Heſiod of lucky and unlucky 
days, he tells us, r pris d pig (56). But 


the firſt perſon, among the Greeks, that called the 
laſt day of the month by that name, or that uſed the 
word TPOTIAI, if we believe Laertius, was Thales. 
Neither Homer nor Heſiod, therefore, if this ob- 
ſervation be true, can be older than Olymp. XXXV. 
1. or the year before Chriſt 637. when that philo- 
ſopher was born. But as it muſt have been ſome 
time before he could apply himſelf to aſtronomical 
ſtudies, and probably not till the middle part of his 
life, or about the year before Chriſt 600. the Odyſſy 
could not well have been compoſed before. | 
But Piſiſtratus, as we are informed by Tully ( 58), 
firſt collected Homer's verſes, and digeſted them in 


the manner we now have them. And Solon, ac- 


cording to Laertius(59), proved the right of the 


Athenians to the ifland Salamis, from theſe lines of 
the Thad : 


(58 Vit. 1 
(56) Dierum. v. 2. 


(57) in Vit. qu. 


(58) Qui primus Homeri libros, ** antea, fic Aiſpolulſe d di- 
Citur, ut nunc habemus. De Oratore, I. iii. 3 ura ſaſo o 


dT:purs F laidds rd: OSvaguay, Elian. Var. Hift. I. xiii. c. 14. 
(59) In Vit. 70 


Alcs 
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Ats & ex Zanapir®- ayer Suwnaiderc vies 
"AO a 1 8 ow c | / 
_ : Ennatd % i A js ifavio Ganayles. 


Solon, according to Laertius, flouriſhed about 
Otymp. XLVI. and in the 3d year of it was archon, 
and. publiſhed his laws. This was the year before 
Chriſt 590. What his age was at that time, he doth 
not tell us, but that he was 80 at his death; which 
by Plutarch, in his life of that lawgiver, is placed 
Olymp. LIII. 3. or the year before Chriſt 562. If fo, 
he muſt have been about 52 the year that he was ar- 
chon. And that he could not have been very young 
then, is plain, from the poſt and credit he was in. 
Upon the expiration of his archonſhip, as we are = 
informed by Plutarch, he travelled for 10 years, and f 
returned an old man, as indeed he was, being no“, = 
about 62 years of age: This was the year before 
Chriſt 580. During this interval, it is highly pro- 
bable, he had his interview with Crœſus (60), and 
brought back with him, to Athens, Homer's poems, 
which he might meet with at Smyrna, or ſome other 
of the Ionian cities. Upon his return, he found his 
country torn with factions, and that Piſiſtratus had 
formed the deſign of making himſelf maſter of the 
ſtate; which he ſoon afterwards effected. What year 


CY 


— 


(60) Herodot. p. 11. Edit. Gronow. Tir 5 red Kpoioov e iv ame 
Sorsow ke Tois A Pavers we e i EAZſyev. E 5 N kv. 
ogcy dJ, nai Tc Ha gu 1. xe} (5 perCov BY) mpiwo]a my. 
E2@OVE nN nas d Excive E[ZAIGESTUVING Kal Copies Stor, & por Src. 
TeITH% N gering Ties A<ſoufvois x, £5 HU diop33v]:5 dye 
U +6 840 duals 6p2koſs mer Suray|aind]arnom Tas 4s iAoſias. 
Plutarch. Vit. Solon. | f 
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this was in, is uncertain. The Oxford marble (61) 
placeth it, as doth Plutarch in the archonſhip of Co- 
meas, which is ſuppoſed to concur with Olymp. 
or the year before Chriſt 557. But Tatian 


LIV. 4. 
(62), Clemens Alexandrinus (63), and Scaliger (64), 
among the moderns, fix the government of Biiftratus 
to Olymp. L. or 577 years before Chriſt. And this, 
Indeed, agrees beſt with Plutarch ; who ſays, that Pi- 
ſiſtratus, after ſeizing the adminiſtration, * honoured 
and eſteemed Solon, and often ſent for him, and ad- 
© viſed with him. e = 
In what year Piſiſtratus digeſted Homer's poems, 
is not ſaid ; but it was, moſt probably, ſome time, or 
other, while he was in credit ; and therefore, it is 
likely, about this very year 557. before Chriſt, 
In the years of Solon's life, and Piſiſtratus's go- 
vernment, I have hitherto followed the chronology of 
the Greeks ; which, however, I am apt to think, pla- 
ceth them both ſomewhat higher than they ought to 
be; a fault not to be corrected in this inſtance alone. 
It is natural to aſk, what could induce Solon and 
Piſiſtratus, whoſe ſchemes of politicks were fo widely 
different, to concur in recommending and encou- 
raging the ſinging Homer's works. If the beauty 
and elegance of the compoſition alone be thought a 
ſufficient anſwer, it muſt be obſerved, that ſuch di- 
ſtinguiſhing care of them, ſhewn by two ſuch able 


ww — 


(6x) AOT TIESIETPATOE AHN N ETTPANNETE ENETH 
HHLA alIII APXONTOS $00 +v00 IK 2 62 2 9 Or. Ne 56. where 
ſee the Commentators. 

(62) Contra Graces, 

(63) Stromar. I. i. 


ſtateſmen, 


99] 
atefmen, ſeems to intimate ſome deeper views than 
the world hath hithetto been appriſed of 
Au it is ſaid, fet a very high value on the 
neid; and the deſign of the poet in compoſing it 
is well known; but the drift of the ad, I think, 
hath not been fo well agreed on. na 

The Trojan war, as the moſt judicious of the 
Greek hiftorians (65) informs us, was in itſelf no- 
thing near ſo confiderable as the poets had made it. 
But for what end was this? Was it the ſports of the 
imagination only? Were heaven and earth armed for 
nothing more than the writer's fancy, and the reader's 
amuſement ? Something more intereſting, ſure, was 
at the bottom of all this machinery; and, if I am not 
much miſtaken, the very circumſtances of the times, 
we are now ſpeaking of, naturally gave birth to ſuch a 
poem as the 1/rag. ,, 
The Perfian empire, by the conqueſts of Cyrus, 
was growing very extenſive and formidable, and muſt, 
conſequently, greatly alarm the Ionians, who might 
juſtly apprehend their ſharing the ſame fate with the 
Affyrians, Medes, and Lydians. That he had formed 
a deſign of invading them, appeared, as we are in- 
formed by Herodotus (66), from the anſwer he gave 
their ambaſſadors. This they could not but fee, and 
at the ſame time pereeive themſelves unable to op- 


(65) Ken dujd ys Sh Tale ivuarird]e F vfl Yer Y 
Torg 7303 Vrocb sig 56% 5% Tig en, x T4 vd ep. dur Sud Tg 
flomT4s Ab ſu KETET nιιτ By. Thucyd. I. i. ſe&. 17, 1 

(66) The paſſage is too long to be tranſcribed. See Herad. 
p. 58, Edit. Gronov. and Thucyd. lib. i. ſect. 16. 

9000 2 poſe 
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poſe him, unleſs by a timely union among themſelves, 
and with the reſt of the Greek ſtates in Europe, and 
the iſlands adjacent to the Aſiatic coaſt, Such a confe- 
deracy had formerly ſubſiſted, and Aſia had felt the 
effects of it in the deſtruction. of one of its ſtates. 
This, indeed, was the work of a ten years war ; but 
that, on the other hand, was owing only to the quar- 
rels and diſſentions of the princes engaged in it; a 
leſſon very proper to be inculcated at this juncture, 
when they were to fight in the cauſe of liberty, when 
they might expect the ſame gods would be on their 
| fide as formerly, and had ſtronger motives to unani- 
mity in their councils, than when they were only re- 
venging the injuries offered to a ſingle family. 
To promote ſuch a confederacy as this, appears to 
me to be the plan of Homer's Iliad. This, as a bard, 
he was employed to ſing at feaſts and entertainments; 
and the introducing and encouraging ſuch a poem by 
Lycurgus at Sparta, and Solon at Athens, was every 
way worthy the character and wiſdom of thoſe law-. 
TIVErs 1 | 
g But if ſuch a confederacy could once be formed, 
it was plain, the Athenians, the moſt conſiderable of 
their ſtates at that time, would bear the greateſt ſhare 
in it: Whoever, therefore, was maſter of Athens, 
would, of courſe, be at the head of the whole al- 
| lance, Without ſuch a head, and furniſhed with 
proper authority to command obedience, former ex- 
erience had taught them what great diſadvantages 
muſt unavoidably ariſe to the common cauſe. There- 
fore, 5 | 
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Eis BATIAET Z, w & Ed -ẽ? Kpoyou Tas AY RAKE 
SxaT|goy T nds Stir as, ive opiow pacinriun(07). 


Is it at all ſurpriſing, then, that Piſiſtratus, whoſe 
abilities and intereſt appear to have been very great, 
ſhould ſeize the government of Athens at this time ? 
And doth there not appear the higheſt reafon in the 
world why he, as well as Solon, ſhould take ſuch par- 
ticular care of Homer's poems. Upon the whole, 
then, I think, it may be concluded, with a good de- 
gree of probability, from what hath been here laid 
down, that the 1/:ad and Odyſſy were both compoſed 
about the time of Cyrus, or the year before Chriſt 

558. if, as the antients generally do, we make his 
reign to commence from his taking of Babylon. 

And ſince thoſe that make Heſiod the oldeſt of the 


two poets, place him but a few years earlier than Ho- 


—_— 


(67) 1 Liad ji. v. 204. It was natural * the Levine 2 to apply them- 
ſelves to the Athenians, as being the largeſt maritime power, and be- 
cauſe, as Thucydides informs us, \wras α Aura xz: Nut Tis 
AAN witoasr. Pag. 11. Edit. Waſ. "Cor, likewiſe, Meurſ. de Fort. 
Athen. c. 6. Herodotas ſays, that, upon this occanon, all the Ionians, 
Except the Mileßans, met in their common cauncil called 2 b ; and 
that & oge ro MY THATEY 4) ſ N] eng Tag Te 
Auefbev. The reaſon, perhaps, of their ſending to Sparta, was, to en- 
gage the Peloponneſians; that being not only the principal city there at 
that time, but, likewiſe, having an old quarrel with the Aſiatics ever fince 
the Trojan war. Why he hath not mentioned their ſending to the Athe- 
nians, is not very evident: Perhaps the members of this council, out of 
hatred to the reſt of the Greek cities in their neighbourhood, planted by 
the Athenians, refuſed to ask their aſſiſtance : And this reaſon Herodotus 
himſelf ſeems to help us to. Oz A vuy A 1 x Y AN o pu 1 
Teo, , u BA UV,. NN, d. 2 ruv AE 7 A bf Fx Aol 


G&uTay <F<UT KHER TH oops]: Pag. =o 
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mer, not enough, however, to cauſe any obſervable 
change in the riſing of the fixed ftars ; we may take 
the difference, at a medium, at 20 or 22 years; which 
will bring us to the year before Chriſt 580. for the 
time when Heſiod flouriſhed. 

Nor will the argument from aſtronomy be at all 
inconſiſtent with this determination. For in the year 
before Chrift 580. the time of the winter ſolſtice was 
December 27. in the morning; and 60 days after that 
will bring us to February 25. when the Sun's true 
place, at noon, Was 107 297 4% 300, his declination 
ſouth 71" 12 and his right aſcenſion 33x 


$3 53 - n, in the figure here, 


Tan. NO 221 ATE 56 93109992 
—R+ cot. NKO=z51 55 00 9. 8941114 


8 9.201106 5 
= the Sun's aſcenſional difference. 

From the year before Chriſt 5 80. to the oy of the 
year after Chriſt 1689. are 2269 yn: the preceſſion 
for which time is 1 1 30 5 ; which, ſubtracted - 

from 6* 19 53 52 as 1 gives the place of 
Arcturus, the year before Chriſt 580. = 6* 18* 33 25 
and the angle D CE, in the 2d * = - 7835 2. 
Then 


Nad. 4 DCE = 78 23 02—19.3039589 
— Cot. DC = 23 29 e 


Tan. CE * 5 00. 0O-— $. 9479 f 
PC f9 * o 


Coſ. PE 54 03 o — 9.7 686966 
Cot. 
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Col. PE = 54 03 — 9.786966 
Coſ. DC = 23 Ns 00— 9.96245237 


MO 19.7 1749 
Coſ. DE = 7 00 o — 5255 3442 


coſ. DP = 57 16 $5— 9.7 328051 
che complement of which, = 32 43 05” , = thede- 


clination of Arcturus. 


Then, in 3d fig. Tan. MO=32 43 59 8078283 
— Rad. + cot. MK O=5r1 55 * Wu! 


Sin. KO = 30 x * 01939 
= the aſcenſional difference. * Z 


Sin. P C= 59 03 00—9.9332931 


Sin. DCP=78 23 910119 


Sin. DP = 57 16 55—9.9249738 


Sin. PDC=86 49 20—9.9993312 


the complement of which = 93 10 40“. The 
right aſcenſion, therefore, of Arcturus then, was 1832 


10 40“; from which ſubtracting the aſcenſional dif- 


ference found above, gives the * aſcenſion of 
Arcturus = 152 57 o. i 


Then the ſemid. arc in a right ſphere = 90 00 ©0 
Sun's aſcenſional difference 9 13 45 
Semidiurnal arc 80 46 15 

which, 
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which, converted into time, gives 5h 2 3 5' ; whence 
the nocturnal arc = 13Þ 13 50. | 


Sun 8 oblique aſcenſion 241 2.6 7 38 
Oblique aſcenſion of Arcturus 152 57 © F 


Difference 188 * 3 3 


T, 


This, converted into time, gives 12 00 42 
Nocturnal arc 13 13 50 


Difference 1 13 08 
Add ſemidiurnal arc 5 23 05 


— — won pry 


Time of Pa riſing of Arcturus 6 36 13 
Time of Sun-ſetting at Athens 4 2 4. of 


Arcturus therefore roſe, after Sun-ſct there, 1 1 3 08 


Let us now ſuppoſe, farther, that wilight ends 
when the Sun 1s 18 deg. below the horizon ; and 
therefore, in the figure, 
where H O repreſents. the — 
horizon, P O the height of 
the pole at Athens, we have 
ZP the complement of 
PO= 51% 55, PS = the 
diſtance of the Sun from 
the pole, = 101* 33' 56", 
ZS = the Sun's diſtance 
from the zenith, = 1080. 
T hen, 


n 


282108 90 6 oo 


PZ = 51 55 oo arith. complem. . 1039621 
PS=10r 33 5 W complem. a = 0.0089087- 


Bo we 30 28 56 
Half = 130 44 28 2 
— 28 2 108 00 oo 


71 
"WI 
l 


9.8794779 


Diff. 22 44 28 = - - _ 9.58722 5 


TD Sum = 19. 5795745 
Half Sum = 9.7897872 = thecoſine of 51 57 15"; 
the double of which is = 103" 54' 30" = Z P'S; 
which, converted into time, gives 6h 55 38" for the 
end of twilight. Since, therefore, Arcturus roſe at 
6b 36' 13”, and, conſequently, near 20' before the 
end of twilight; it might then be ſaid very properly, 

| in the popular and leſs determinate ſenſe of the word, 

to riſe AKPOKNESAIOE. 

From what hath been faid, my lord, doth it not 
ſeem pretty clear, that Homer and Hefiod both lived 
about the year before Chriſt 580. and that, as I ſaid, 
from ſeveral arguments of an aſtronomical nature : 
The only difficulty that, I think, can be made to this, 


is, how to reconcile it with the expreſs teſtimony of 


Herodotus to the contrary. In his life of Homer, as 


we have ſeen (68), he places him 622 years before 
the expedition of Xerxes into Europe; but in his 
hiſtory he ſays, both Homer 2 Heſiod were not 


— 


(68) Not. 3. & 4. 


— 


P p p more 
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more than 400 years before his time; that is, ſince 
there were but 50 years between the Peloponnefian 
war and the battle at Salamis (69), little more than 
450 years before the ſame expedition. 

Scaliger, in his notes on Euſebius (70), corrects 
the former paſſage of Herodotus by the latter ; and, 
inſtead of iZxxoo:, reads relpaxoore; which will place 
Homer about the year before Chriſt goa. confiſtent 
enough with Paterculus and the marble (71), but dif- 
ferent from his hiſtory by 7 1 years. 
Wöbether this correction of Scaliger's be right, or 
not, I ſhall not here ſtand to enquire ; but I am apt 
to think the word xc 0 itſelf, in Herodotus, 
is corrupt. 5 3 

The Greek chronology, like that of other nations, 
hath been generally carried up too high; the natural 
conſequence of ignorance, and a defect of memoirs. 
This is only now to be corrected by perſons of learn- 
ing and abilities, capable of examining and comparing 
things with each other. In the time of Herodotus, 
no doubt, the popular accounts of Homer and Heſiod 
carried them up much beyond their proper time: But 
this writer, a better judge than the generality of peo- 
ple, ſeems to me to correct thoſe miſtakes, by ſaying, 
that they lived — years before his time, and no more. 
The words no more, appear plainly to intimate, as if, 
in the paſſage in queſtion, Herodotus made the age of 
the two poets not near ſo great as the common chro- 
nologers of his time; whereas his number, as it now 


* * * 


— — 


(69) Scholiaſt. on Thuggd. p. 64. Edit. Vaſf 
(70) Pag. 102. a 
(71) See Not. 1. 2. 
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ſtands, differs inconfiderably from what they, moſt 
| probably y, made jt. What his genuine number was, 
1s difficult to determine but, =o what hath been 
ſaid, I am inclined to think it was HHH 3oo; and 
— Was — — — — by the 
n ence of tranſcribers, or ome interpolator, 
N it more conformable to the received chro- 
nology, into HH H H 400, as in our preſent printed 
copies. 
y in favour of this correction, it may be re- 
marked, that Ariſteas, the Proconneſian, as we are 
informed. by Strabo(72), was, according ta ſome, 
_ Homer's maſter. This Ariſteas ſeems placed, by He- 
rodotus, 340 years before his time (73); but Mr. 
Dodwell (24) intimates as if he had found, in ſome 
copies of this author, only 240 ; and ſays, that this 
number is confirmed by Tarts (75). 
I have now finiſhed all that I ſhall woutle your 
lordſhip with, at preſent, upon this head. What 
hath been here. advanced, your n will regard, 


port 


a Hs 


(73) Ta 5 5 ods Mavi. 70 Lanig gu) xi la fed 


rh &@E198 THY n Apicte ETS rc ve v TEMKAS i. 
Pag. 227. 


(74) Quo tamen in loco 240 legunt, ni fallor alia exemplaria, 
rot es ut arbitror, in Chiliadibus Joanne Tzetze. De Cyc. 
| J. et. 


7 7 After leg the ſame ſtory that Herodotus doth of Ariſteas' $ 
death and revival, he adds, 


Esra Aeιu nie ve ovy ſpolpes, | 
Kai maAv ap ST T9 Jure xa; H. 
Kal peTH Jrarioia His ti nort d rn, 


Ep HeoSors y*ſove, d TdAW avegann, 


Qnap P10 5y Hęôd Hit Chiliad. ii 3 
. | 1. C. 50. 
P p p 2 not 
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not as certainty, but probability and conjecture. My 
defign hath been to aſcertain, as far as may be, the 
true riſe and progreſs of aſtronomy among the antients, 
by clearing its hiſtory from fable and mythology. This 


hath been the ſubje& of ſome former letters to your 
lordſhip's worthy predeceſſor in the chair: And as 
the preſent enquiry makes part of the ſame (76) plan, 


it could be addreſſed to no one ſo properly as to your 


lordſhip ; and, at the ſame time, it gives me an op- 
portunity of expreſſing with what eſteem I am, 


Mr Lozp, 
| Your lordſhip's moſt obedient 
and moſt devoted humble ſervant, 
|  G. Coſtard. 


os 2 


LX. An additional Remark to one of Mr. 


William Watſon, F. R. S. in his Account 
of the Abbe Nollet's Letter concerning 
Electricity. By Thomas Birch, D. D. 
+ * e 


Read Jan. 10, 
1754. 


R. Watſon, in a note upon his ac- 
count of the ninth letter of the 


abbé Nollet concerning electricity, read before this 


(76) See Letter to M. Folkes, Eſq, P. R. S. p. 86. 


Society 


(s 
Society on the 17th of May 1753. takes notice, that 
as the electrical attraction bn been obſerved fo early, 
as to be mentioned by Theophraſtus ; ſo its luminous 
appearance, tho only conſidered as a meteor, is 
mentioned by Plutarch in his life of Lyſander, Pliny, 
and other antient as well as ſome modern authors. 


And that in Romanorum caſtris viſa ſunt ardere pila, 
ignibus ſcilicet in illa delapis. Ceſar, in his hiſtory 
of the African war, ſays, in a violent ſtormy night, 


Livy mentions two ſimilar facts. To theſe I ſhall 
now add one from Mr. Fynes Moryſon, a writer 


ſervi 


n the reduction of that kingdom, he has in- 
ſerted 4 ve 


particular hiſtory in his Ttinerary, ob- 


Lon. 16 17. fol. that at the ſiege of Kingſale by the lord 
deputy Montjoy, where Mr. Moryſon attended him 


night was clear, with lightning (as in the former nights 
were great lightnings with thunder), to the aſtoniſn- 
ment of many, in reſpect of the ſeaſon of the year. 

And I have heard, adds he, by many horſemen of 


** good credit, and, namely, by captain Pikeman, 


* good eſtimation in the army, that this night our 
9 * horſemen 


Seneca particularly affirms, that Gylyppo Syracuſas 
petenti viſa eſt ſtella ſuper ipſam lancem conſtitiſſe: 


Legionis pilorum cacumina ſua ſponte arſerunt : And 


of unqueſtionable authority, and eminent for his 
learning, curioſity, and ten years travels through moſt 
countries of Europe, and part of Aſia. This gen- 
tleman, who was ſecretary to Charles Blount, lord 
Montjoy, lord deputy, and afterwards lord lieutenant, 
of Ireland, and earl of Devonſhire, of whoſe great 


| ſerves, in that work, Part II. Book ii. p. 176. edit. 


in the _ on the 23d of December 1601. all the 


, cornet to the lord deputy's horſe, a gentleman of 
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_*© horſemen ſet to watch, to their ſeeming, did ſee 
“lamps burn at the points of their ſtaves, or peers, 
in the midſt of theſe lightning flaſhes.” 


* 
= — — — 


— 8 


. Extraci of a Letter of the Reverend 
Mr. Joleph Spence, Profeſſor of Modern 
H 2 in the Univerſity of Oxford, 10 
Dr. Mead, F. R. §. 


By fleet near Weybridge, Surrey, 


; December 7, 1753. 
Read Jan. 10, JF Have lately received a letter from Sig- 
75+ nor Paderni at Portici; in which, 


ſpeaking of the publication of the antiquities found 
at Herculaneum, he ſays, Spero che il primo tomo 
non tardera molto tempo ad uſtire; and then men- 
tions ſome particular things, that had been lately diſ- 
.covered among the ruins ; a little braſs buſt of ſome 
-unknown philoſopher, of an excellent manner, and 
perfectly well preſerved: A ſtatue of an orator, in 
marble; and another braſs buſt, on a term, of a 
-youth, with particularly beautiful hair, and the whole 
excellent. The artiſt has put his name to the latter, 
ATOAAQNNIOE APXIOY A@HNAIOE ETIOIHEE. 
He ſays, that the workmen were then juſt entering 
on ſome nobleman's houſe, as appeared by the rich 
moſaic pavements, &c. and that they were in hopes 
it would prove a very good new mine. 
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LX II. 4 Letter to the Right Honourable 
| Earl of Macclesfield, P. R. S. 
concerning the Value of an Annuity for 
Life, and the Probability of — 
Ey Mr. James Dodſon. 


My Lord, 


Read Jan. "=" OUR Lordſhip' 8 ä of my 


IP. eflay, concerning the method of. 
forming the ſeries for making logarithms, and that 


for redifying the circle, without the aſſiſtance of 
fluxions, has emboldened me to lay before you the 
following inveſtigations, concerning the value of an 
annuity for life (ſecured by land), and the probability 
of ſurvivorſhip, between two perſons of given ages; 
ncither of- which have (as I believe) been before at-- 
tempted to be found, otherwiſe than by fluxions ; at 
leaſt, no ſach attempt has appeared in public. 
I am ſenfible that I ought to apologize for reciting. 
the principles, upon which calculations of this kind 
are commonly founded, becauſe I know that your 
Lordſhip is perfectly well acquainted with them; but 
I plead in excuſe thereof, that I found:a great diffi 
culty would attend the rendring my argument intelli- 

gible and concluſive, if they were omitted. I am, 

with the greateſt — my Lord, 


Your Lordſhip s moſt obliged, N 


and moſt humble ſervant, 


Bell-Dock, Wa 7 ffs 2 YI 
OR. 18, — 8 | J. Dodſon. 


I 
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The writers upon the ſubject of annuities on lives 
have very juſtly diſtinguiſhed them into two kinds : 
In the firſt, the annuitant is entituled to receive a pay- 
ment, if he be alive on the day on which it becomes 
due ; but if he dies on the preceding day, or ſooner, 
his heirs have no claim to any part of the payment, 
ſo to have became due; but in the ſecond, if the an- 
nuitant dies at any intermediate time, between the 
days of payment, his heirs are to receive a part of 
*he annuity, proportional to the time elapſed, between 
the preceding day of payment and the annuitant's 

deceaſe. i 5 - 

This latter kind of annuities have been diſtinguiſhed 
from the former, by the words, ſecured by a grant of 
lands; becauſe, where lands are leaſed for lives, the 

conditions are generally ſuch as are above deſcribed. 
The values of the firſt kind of annuities have 
been inveſtigated upon principles purely arithmetical; 
but, in order to perform the latter, fluxions have been 
uſed (as I humbly conceive) without any neceſſity : 
But as the inveſtigation of the former may be uſefully 
made a part of the latter, I ſhall firſt recite the me- 
thod of performing that, and then procecd to attempt 
the other, upon the ſame principles. a 

If, with the ſagacious mathematician Mr. Abra- 
ham De Moivre, we ſuppoſe the decrements of life 
to be equal (v:2. that out of a number of perſons, 

alive at a given age, equal to the number of years 
that a perſon of that age hath a poſſibility of living, 
there will die one in each year, till they are all ex- 
tinct); then, out of a number of chances equal to 
that number of perſons, which may, for inſtance, 

5 be 
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be 36, all but one are favourable, in the firſt year, 
to any individual; and, conſequently, it is 35 to 1, 
that he receives one payment of the annuity, by living 
till it becomes due; that is, the probability of his 
receiving it, is 4+, and that of his not receiving it. 2g. 


Again; ſince, by ſuppoſition, there dies but one 
perſon in the firſt year, and one in the ſecond; there 
are but two chances, in the 36, againſt his receiving 
the ſecond payment, by living till it becomes due; 
and, conſequently, 4+ will be the probability of his 
receiving that alſo; the probability of his dying in 
that year being 25, as before. D 
Ihn like manner it may be proved, that the proba- 
bility of his receiving the third, fourth, fifth, &c. 
payment, will be 33, 37, 46, Cc. and therefore, if 
the annual payments were each 1/. and if the in- 
tereſt of money was not to be conſidered, we might 
conceive theſe ſeveral probabilities, as the preſent 
vworths of the ſeveral payments, and the ſum of them 
would be the value of an annuity of the firſt kind. 
But fince the intereſt of money neceſſarily enters 
the proceſs, and fince the payments become due at 
the end of the firſt, ſecond, third, Cc. year; there- 
fore the firſt of theſe payments muſt be diſcounted 
for one year, the ſecond for two years, the third for 
three years, &c. and the ſum of their preſent worths 
will be the value of an annuity of the firſt kind, to 
continue during the life of a perſon, who may poſſibly 
live 36 years; and this ſum may be found by an eaſy 
and well-known proceſs (from the common tables of 
compound intereſt and annuities), which need not be 
1nſerted here. 


_—Qaq — The 
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The annuity ſecured by land muſt neceffarily be of 
greater value than the above; becauſe, altho the an- 
nuitant dies before the payment becomes due, yet his 
heirs are to receive a part thereof; the annuitant, 
therefore, in this caſe, hath not only the probability 
Jof receiving the firſt payment, but he hath alſo an 
expectation upon part of the probability 3, which, in 
the firſt caſe, was wholly againſt him. Now it may 
be eſteemed an equal chance (ſuppoſing him to die 
in the firſt year) whether that deceaſe happens before 
the expiration of half that year, or after it; and if 
it happens before, he is to receive leſs than half the 
annual payment; but if after it, more. 
The annuitant may, therefore, be ſuppoſed to have 
an equal chance, if he fails of receiving the whole 
firſt payment, yet of receiving half thereof; and, 
conſequently, half of the probability, 5, which was 
before totally againſt him, will (in this caſe) be fa- 
vourable to him; and his expectation of receiving 
either the whole, or at leaſt half of the firſt payment, 
JJ j?” f | 
In like manner, fince the probability of his dying, 
in the ſecond year, is, alſo, 25; we may (by arguing | 
in the ſame manner) prove, that one half thereof will 
(in this caſe) become favourable to him; and, conſe- 
quently, that 5+ + + will be the probability of his 
receiving the whole, or at leaſt half, of the ſecond pay- 
ment. | 
It appears, therefore, that, for 2 year which he 
hath the poſſibility of living, he will (in this caſe) 
have the probability ( or) half of 2g in his favour, 
more than he had in the former caſe ; and therefore, 
if the preſent worths of the conſtant ſum l. (ſup- 
TI poſed 


2 


+4.» | 
poſed to be due at the end of one, two, three, &c. 
years) be found, and added to the value of the an- 
nuity, according to the former caſe, the ſum will be 
the value of an annuity, ſecured by land, to continue 
during the life of a perſon who may ra live 3 6 
ears. 
: Now fince the ſums, whereby the 3 annuity 
is to be increaſed, conſiſt of the preſent. worths of 
that fraction of a pound ſterling (whoſe numerator is 
unity, and denominator twice the number of years 


that the annuitant can poſſibly live) ſuppoſed to be 
due at the end of each of one, two, three, &c. years ; 


it will follow, that their amount, or the difference he- 
tween the values of the two annuities, will be equal 
to the quotient, found by dividing the value of an an- 
nuity of 1/. certain, for as many years as the an- 


nuitant can poſſibly live, by twice that number of 
years: And, therefore, if to the value of an annuity 


for life, of the firſt kind, we add the quotient ſo 


found; the ſum will be the value of an annuity, of 
the Goes kind, for the ſame life. 


When I had thus inveſtigated the value of this an- 
nuity, I compared the reſult with that Mr. De Moivre 
has A inert from fluxions, which is publiſhed in 
Ne 473. of the Phzloſophical T, ranſactions; and found, 


that they agree to more than a ſufficient exactneſs, for 
_ computations of this nature: I have, therefore, an- 
nexed that compariſon hereto. 
The above-mentioned author, and others, have alſo 
calculated the probabilities of ſurvivorſhip, by a flux- 
ional proceſs; which probabilities will flow from what 
is above premiſed, by a very eaſy calculus; in the 
doing which, the above yearly probabilities of the an- 
Qqq 2 nuitant 
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nuitant's receiving the whole firſt, ſecond, third, &c. 
payment, or at leaſt the halves of them (being, in 
Ed, the probabilities of his living the whole of thoſe 
years, or at leaſt the halves of them), are called the 


expectations of life, in thoſe years. 


Mr. De Moivre has proved, on another occafion, 


that, if there be an expectation, to take place upon 


the happening of two independent events, the proba- 


bility of the compound event, will be the product of 
the two fingle probabilities : Now, if there be an ex. 
pectation, depending on one man's ſurviving another, 


it muſt neceſſarily be compounded of the probabi- 
lities of the one's living, and of the other's dying. 
Now let the perſon, upon whoſe ſurviving the ex- 
pectation depends, be of ſuch an age, that he may 
poſſibly live 36 years; and let the perfon, who is to 


be ſurvived, be of that age, that he may poflibly live 


43 years: Then ſince the ſurvivor's expeQation of 
life will, in the firſt, ſecond, third, &c. year, be 
+ + 79» 35 ＋ 75» 36 T 7s, Oc. and ſince the pro- 


bability of the other's dying, in any one year, will be 


223 therefore, if the former be ſeverally multiplied 


by the latter, the products ariſing, viz. 55 + 55; x 22, 

3z + , V * z, Sc. will exhibit the 
probabilities of the ſurvivorthip's taking place, in the 

firſt, ſecond, third, &c. years. 


For the above expectations contain the probabilities 
of the ſurvivor's living the whole, or (at leaſt). the 
halves of the firſt, ſecond, third, &c. years; and the 


conſtant factor, z, is the probability of the other's 


dying, ſome time within one of thoſe years; which 


may, therefore, be either in the firſt, or in the ſecond, 
half year, of either of them; thro' both of which 
5 periods, 
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periods, the probability of the ſurvivor's living is 
above exhibited ; and, conſequently, the probabilities 
of the ſurvivorſhip's taking place, in thoſe times, will 
be ſeverally repreſented by the above products. 
| Now the ſum of 36 terms of this ſeries of pro- 
ducts, will, upon computation, appear to be {5 ; which 
is, therefore, the probability of the ſurvivorſhip re- 
—_ - 4 5 
; But if, inſtead of requiring, as above, the probabi- 
lity of the elder perſon's ſurviving the younger, it 


were required to find the probability of the younger 


perſon's ſurviving the elder ; then, ſince it is almoit a 


certainty, that both of them. will not die in the fame 
moment of time; we may, by denoting that certainty 


by unity (agreeable to another principle eſtabliſhed in 


the doctrine of chances) determine the probability re- 
quired to be (1 — 73 or) 33: The algebraic inveſti- 


gation of each of theſe caſes is annexed, to which I 


beg leave to refer, for a farther illuſtration ; and fhall 
only obſerve, farther, that the above two reſults will, 


upon compariſon with thoſe given, upon a fluxional 


proceſs by Mr. De Moivre, in his treatiſe of annuities 


on lives, appear to coincide with them exactly. 


The probability of any order of ſurvivorſhip, that 


can happen among three perſons, and, conſequently, 
that of one perſon's ſurviving two others, may, like- 


wile, be inveſtigated upon fimilar principles, without 


the affiſtance of fluxions ; but as this problem admits 
of fix caſes, and the algebraic proceſs is of a length 


y, I beg 


too great for the deſigned limits of this eſſay, 
leave to poſtpone it. . 
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A 8 of the reſult of the befaregoing inveſti 
gation of the value of an annuity for life ( ſecured 
by land), with the value thereof, given by Mr. De 


Moivre, in p. 67. of Ne 473. of the Philoſophical 
N ranſactions. 


If the annual payment, or rent, be fuppoſed to be 
1/.; if the rate of intereſt (that is, the amount of 1/. 
and its intereſt for one year) be denoted by 7; the 
number of years which the annuitant may poſſibly 


live (called by Mr. De Moivre the complement of life) 
by n; and the value of an annuity of 1/. per annum, 
certain for = years, by P: Then, by Prob. I. of Mr. 


De Moivre's treatiſe of annuities on lives, the value 


of an — (not 1 ſecured by land) for the * of a 


3 1— - Þ 
perſun, whoſe complement is 7, will Si; 
By 85 — 3 A. 


p 15 


which r. — be added, ie ob 4 will, 


711 28 
n to de. reſult of the above inveſtigation, be 
the value of an annuity (ſecured by land) for the life 


of the ſame perſon : And if the hyperbolic logarithm 


of 7 be denoted by a; then, by the above-quoted 
Philoſs ophical T. ranſaftin, 3 - will be the 


T—1I an 
value of the ſame annuity, according to Mr. De 
Moivre: Let us proceed, therefore, to examine, whe- 


ther 
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ther theſe two expreſſions, vizꝝ.— 


„ 97 . 
5 are e ac or near] ſo. 
— a an 3 4 


It is well known, that the 8 W 
of any number, 7, ing equal to the infinite ſeries, 
1 r—1] 2 


IN 5 22 Sc. and, in this 


caſe yu the intereſt of money has not, for many 
years, exceeded 51. per cent. and is continually de- 


—1 


following numbers, 1,05. 1,04. 1,03. Sc. or others 
intermediate to them; in the greateſt of which (v2. 
11,05) r— I will be expounded by (95 255, and 


nn , the firſt 


* 7 I 


28 whence, — 


0 + I by (2.95 or) 4 


* 


term of the ſeries will a * and 2 8 
3 al 


E ” = _ 8 3 —, a fraction too ſmall to affect 


Aa calculation of this kind; and therefore, 2 end. 


1 r +1 


the firſt term of the ſeries, will be e nearly equal ba. 


and may be wrote - it. 


Now by writing © ER 7 L fe z, the value of the 
- # : 
N expreſſion, — — 45 „ will become 3 


creaſing), 1 will be always expounded by ſome of the 


JT be | 


r -+ 1 
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; d! it remains, only, to > prove the equa- 


. ²˙ —ͤ— — . er ee ee oo. oo 
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r+1xP 
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lity of the expreſſions, — 22 — — and 
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Lil} = r +1xP 
4 — , which i may be done as follows: 
8 11 * 22 


1p 
N x 4 3 
put E FAT + 27 


21 


Then r 
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And the equality of 1 0 two ti is evident: 


From whence it appears, that the value of an an- 
nuity for life (ſecured by land) might have been 


found, exactly enou | h, without the afliſtance of flu- 


ions. 
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The inveſtigation of * probabilities f a 


between two per ſons of given ages. 


Let the complement of the younger life be de- | 
noted by n, and that of the elder by p: Then, 
Firſt, If the probability ef the elder perſon's ſur- 


viving the younger be required, let the ſymbol þ be 
uſed inſtead of the number 36, and it will (from the 


argument above uſed) appear, that the expectations of 
the ſurvivor's life, for the firſt, ſecond, third, &c. 


years, will be repreſented by (5 —+5 5 7 =+ 
1 8 Ge. WISE T=1 5, 
Ge. which expectations, being ſeverally ak od 


into — — the yearly probability of the other 8 dying, . 


will give . . 2 fs . 
e 2p0 

bability of the ſurvivorſhip's taking place, in the firſt, 

| ſecond, third, Sc. years. 


Now fince, by the hypotheſis, the ſurvivor cannot 
poſſibly out⸗ live þ years; therefore, only, p terms of 
the above ſeries are to be uſed; which ſeries, being 
an arithmetical progrethon, whoſe greateſt term is 


2þ=1 


for the pro- 


, leaſt term , and number of terms 5 
2 pn | 2% 
the ſum thereof will, by a well known rule, be 
GED 8 ; which 
Ae ee eee 22 


| ' WW 8 — ex- 
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expreſſion is exactly the ſame as Mr. De Moivre 
gives, in the 44th page of the 3d edition of his trea- 
tiſe of annuities on lives; which by the demonſtra- 
tion thereof, given in fol, 1 16. of the ſame work, ap- 
pears to have been obtained by a fluxional proceſs. 

Secondly, If the probability of. the younger per- 


ſon 8 ſurviving the e elder he required ; then, if * 


2 * y 


25 _—_ A c. che wean expettations of the 


continuance 8 the life of the younger, be ſeverally 
multiplied: by. - FY the yeply probability of the elder $ 


20H. M3 M5 
dying; the products, 1 TIT . 
wil give the probabilities of the ſurvivorſhip' 8 taking 
place, in the firſt, ſecond, third, Cc. years. 
And here, as before, the ſurvivorſhip muſt neceſ- 
farily take place, before, or at, the end of p-yeax ca, the 
longeſt time that the elder can poſſibly live, by fi 
pofition; and therefore, the ſum of f terms, of the fe 
ries above given, will be the anſwer. EY: 7 
Now this ſeries is, alſo, an arithmetical dee, 


f whoſe greateſt term 18 1 3 lea ſt, 
| 2 | 


7— 
number of terms, P3 ; whence + : 


p _4n—2P,Þ_ 4n—2p 1 2n—p_ 


X — — — — — 


E 7 


will be the probability required; to which, if f,, the 
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LXIIL. A Letter 70 Mr. Peter Colliſon 


F. R. S. concerning the P beafant of Pen- 


_ fylvania, and the Otis W. * Mr. 
= Edwards. 05 


' 


TD Mr. Peter Collinſon, . R. S. 


Carre of Phyſicians, 
SIR an. 10, 1754. 
Rea LS 17, A Ccording o your requeſt, and by 


your © Wende I have drawn up a 
brief account of 4 fowl, called a pheaſant i in Pen- 


ſylvania, in order to lay it, 1 with the * 
before the Royal Society. 


The coloured print, Plate XV. eine what 3 is 
called the pheaſant in Penſylvania and other provinces 
of North America, tho it rather belongs to that genus 
of birds, which in England we call heathcocks, moor- 


game, or grous. It is near as big as a pheaſant, of a 
browniſh colour on the head and upper ſide, and 
white on the breaſt and belly; beautifully variegated 
with lighter and darker colours on the back, and 

ſpots of black on the under ſide. Its legs are fea- 
thered down to the feet, which will appear by the 
bird preſerved dry, here preſent, as well as by the 
print in miniature. As this bird is, in my judgment, 
wholly unknown to the curious of our country, 1 


RTT 2 ſhall, 
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matters; out cf which letter I have extracted what 
follows: Our pheaſant was, I believe, wholly un- 
© known to Cateſby, it being more northern than Ca- 
*©rolina, They have been common (in Penſylyania), 


© ſettlements, tho' the back Indian inhabitants bring 
© them to market. When living, they erect their 


© fire, They thump in a very remarkable manner, 


© ſtrokes at about two ſeconds of time diſtant from 


© until they ſound like thunder at a diſtance, which 
_ © laſts about a minute, then ceaſes for 6 or 8 minutes, 


© ries and ſeeds, Their fleſh is white, and good. I 


*where they either provided for themſelves, or pe- 


Cn 

ſhall, by foreign helps, give the beſt account of 
it that I can gather. It was ſent to England, a 
year or two ago, by Mr. John Bartram to you, 
with a letter giving ſome account of it, and other 


© but now moft of them are deſtroyed in the lower 


* tails like turkey-cocks, and raiſe a ring of feathers 
* round their necks, and walk very ſtately, making a 
© noiſe a little Hke a turkey, when the hunter muſt 


© by clapping their wings againſt their ſides, as is ſup- 
* poſed, ſtanding on a fallen tree. They begin their 


* each other, and repeat them quicker and quicker, 


© and begins again. They may be heard near half a 
mile, by which the hunters find them. They ex- 
© erciſe their thumping in a morning and evening in 
the ſpring and fall of the year. Their food is ber- 


believe they breed but once a year in the ſpring, 


* and hatch 12 or 14 at a fitting ; and theſe keep to- 


© gether till the following ſpring. They cannot be 


* made tame. Many have, to their diſappointment, ; 
© attempted it by raiſing them under hens; but, as 8 
© ſoon as hatched, they eſcaped into the woods, Bs 

0 


riſhed,” 


[5] 
In order to be AP informed of this bird, I 
wrote to Mr. Brooke, ſurgeon. of Maryland, wha 
was lately in London, to aſſiſt me with what he 
knew of the nature of it; who obliged. me with a 
letter, wherein he ſays, that the print I ſent him 
(which was the fame with this here preſent) repre- 

ſented their pheaſant juſt as it appears when furpriſed, 
and going to take wing. * They breed in all parts of 
Maryland, except near the eaſtern ſhores. They 
lay their eggs in neſts made of dry leaves by the 
1 n of a fen tree, or at the root of a ſtanding 
one: They lay from 12 to 16 eggs, and hatch in 

0 «the ſpring ; but how long they fit, I cannot tell. I 
© have found their neſts, when I was a boy, and have 
© endeavoured to take the old one, but never could: 
© She would let me put my- hand almoſt on. her be- 
fore ſhe quitted her neſt; then ſhe would flutter 
© juſt before me for 100 yards, or more, to draw.me 
* off from her neſt, which could not afterwards be 

* calily found. The young ones leave the neſt as ſoon, 
© as hatched, and, I believe, live at firſt on ants and 
© worms : When they are a few days old, they hide 
themſelves amongſt the leaves, that it is hard to find 


* them. When they are grown up, they feed on the 


* berries, fruits, and grain, of the country. Tho 


the pheaſant | hatches many young at a fitting, and 
* often fits twice a year, the great number and va- 
' riety of hawks amongſt us, feeding on them, pre- 
vents their increaſing faſt, , The beating of the 
* pheafant, as we term it, is a noiſe chiefly made in 

the ſpring by the cock birds. It may be diſtinctly 


© heard a mile in calm weather. They ſwell their 
| becaſts like a pouting pigeon, and beat with their 


3 Würges, 
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© wings, which und "oat vali a drum. They | 
. y 12 each ſound in ſtroke, till they. run into one 
another undiſtin d. 2 
WW - Lahontan, in his voyage to North ia Vol I, 
Rs p. 67. ſpeaking of the fowls about the lakes of Ca- 
| Bade I believe, mentions this ſame pheaſant as fol- 
n lows: 
. mM 1 flapping makes « vcide like a drum, all 
141.8 about, for the ſpace of a minute; then the noiſe 
_ ©'ceaſes for half a quarter of an hour, after which it 
* begins again. By this noiſe we were directed to the 
lace, where the unfortunate moor-hens fat, and 
Ward them upon rotten moſſy trees. By flapping 
© ons wing againſt the other, us mean to call their 
mates; and the humming noiſe, that enſues there- 
| au n, may be heard a quarter of a league off. This 
1 « they” do only in the months of April, May, Sep- 
Jes and October; and, which is very remark- 
= 0 Able, a moor-hen never flaps i in this manner but upon 
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© one tree. It begins at break of day, and. gives over 
at q in the morning, beginning again an hour before 
1 © fun-ſet, and flaps; its wings ti till Il night.” This is all 
the light I could gather, TOs! to the . of 
| LE North America. 


The coloured print, Plate XVI. TRI Y the otis 
minor, anas campeſtris, canne petiere, the field duck, 
which was taken. | 1n the weſt of England, and laid 
before the Royal Society about three years ago: And 
as there happened to be no gentleman preſent; who 


Tl * * 
9 


knew the bo by Mr. Haukſbee, by order of the ſo- 
cicty, ſent. the porter. wath it to me, to defire I would 


communicate to, the ſociety what I knew of 1 
ac- 
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[ 593] 
accordin g to the Society's requeſt, gave in what ca- 
count of it I could collect from ornithologiſts, having 
never ſeen the bird till then; which account was fa- 
voured with a reading before the Society. I find fi- 
gures of it in the following authors on animals; viz. 
Bellon, Geſner, Aldrovand, Willoughby, Johnſon, 
and others; but as their figures are fmall, and the 
later authors have only copied the more antient, and 
none of them are drawn with the correctneſs one 
would wiſh, none of tem expreſſing the” ght 
darker, and ſpotted parts, which are remarkable, 26d 
add to the beauty of a draught z- I have efliyed to 
make a more perfect figure than Ras hitherto appeared 
in print of this bird. I have done it on a larger ſcale 
than what has gone before it, Which has given me 
the better opportunity of expreſſing its different ſhades 
and ſpots, which are blended: throughout” its feather- 
ing, which could not have been done on '# ſmaller 
icale. The deſcriptions of this bird, under the va- 


rious names here given, with little variation, may be 


found, with the figures, in the ſeveral authors above- 


mentioned. I think the modern authors agree, that 
this bird was unkfiown tothe antients. I am, 


8 1 R, 
With great ref pon, 
Your very humble ſervant, 
George Edward 8. 
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* 2 * to Mr. Peter Collinſon, 


F N. S. concerning a particular ſpecies of 


© Ceralline. Wi; ad Jon? * V. R. §. 


8 I R. | 

Read Febr. 7. Mon 8 the dtd I ln lately 
1 made on the marine productions, I 
find, that many corallines, as well as corals, are com- 
poſed of a great number of tubes, which proceed 
from animals; and as theſe tubes are made of dif- 


ferent materials in different ſpecies, ſo are they diſ- 


poſed in variety of different forms. Some are united 
cloſely and compactly together, as in the red coral, 
ſee Plate XVII. letter A; and in ſome ſpecies of the 
white, as at letter B; in both of which they appear, 
combined together, Ffotraing! irregular - ramifications, 
like trees: Others riſe in tufts, like groupes of the tu- 


bular ſtalks of plants, diſtinct from one another. Two 
ſorts of theſe the fiſhermen frequently take up at ſea 


in their nets, particularly near the Buoy of the Nore, 


at the opening of the river Thames. When theſe 


are firſt taken out of the ſea, and immediately put into 


a baſon of ſea water, you may obſerve, that each tube 


has its proper polype, ſitting on it, of a moſt beautiful 


crimſon colour. Letter D, in Plate XVII. gives vs 


the figure of the largeſt kind, called, in Ray's Synopfs, 


Ed. 3. p. 31. Adianti aurei minimi facte planta ma- 


rina; and letter C is a ſmaller kind, called, in Rays 


Synopſes, Ed. 3. p. 3 9. Fucus Dealenfis fituls ofus la- 


ringe Amilis. 


To 
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To theſe I ſhall join thoſe curious tubes, with their 
animals, which your were ſo kind. ta fend me; and 
think this; ſpecies may not improperly be called Co- 
rallina tubularia M. elitenfis, cum ſcolopendris ſais, ten- 
taculis:duobus duplicato-pinnatis, inflruttis. 

Upon taking the tubes and animals of this curious 
Malteſe coralline out of the ſpirits of wine, wherein 
they had been preſerved, I perceived a ſmall flimy 
bag, in which they ſeemed to be inſerted, and to 
take their riſe from, as may be obſerved at letter d, 
Plate XVIII. What has been the uſe of this bag,is un- 
certain, unleſs we conjecture it to have been the ma- 
trix of ſeveral of the e e in their embrio 
'T * tubes, as are built by the incloſed ani- 
mals, as they riſe in height, 4 increaſe in dia- 
meter: The texture of their outſide coat is formed 
of an aſh · coloured earthy matter, of different ſhades 
in different ſtrata, and cloſely united to an inner coat, 
which is of a tough, horny, tranſparent, and very 
ſmooth ſubſtance; the cavity, or inſide, of the tube, 

is perfectly round, tho the animal is of a long com- 
preſſed figure, like a leach extended. It appears, 
from the marks of its feet on the inſide of the tube, 
that it can turn itſelf freely about, and move up and 
down, the better to attack and ſecure its prey. 

This ſcolopendra has two very curious and re- 
markable tentaculi, or arms, the left much larger 
than the right; theſe are doubly feathered, as may 
be ſeen, in the magnified part, at C : The number of 


feet on each ſide of the as of this animal. exceeds 
one ne and A | 


. F [5 , 


— 


4 


8 8 a — The 
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The annexed Plate XVIII. will beſt explain the reft 
where 5 is the belly-part of the animal, in its na- 


tural fize, hanging out of its tube. 
B is the ſame fide of the whole animal a little mag- 
KD | on 
a is the back-part of the head of the animal, ſitting 
in its tube. Jo 
A is the back-part of the whole animal a little mag- 
nified. nd 18 | 
e ſhews the infide of the tube with the ſtrata, or rings, 
ſeen through the horny inner coat. 


Ii return you my thanks for this favour, and think, 
that the largeneſs and diſtinctneſs of the animals and 
tubes, in this ſpecies, ſerve greatly to illuſtrate that 


genus of corallines which I have called tubulary. 1 
SIR, 


| Your much obliged, and 


: obedient humble ſervant, 
Lawrence Lane, 1 11 


eb. 7,17 54. Elli 
Feb. 7, 1754. TE J John Ellis. 


P. S. The coralline called in Ray's Synopſ. Ed. 2. 
p. 2. and Ed. 3. p. 36. N* 15. Fruticulus mari- 
nus, cauliculis craſſiuſculis teretibus rigidis, pen- 
natus, which I have named the herring-bone 
coralline, and which is very common on oyſters 
all the winter ſeaſon, ſhews remarkably, by the 
help of a common magnifying glaſs, the _— 


| ww 
lary ſtructure, not only of ſome of the corals 
and — but of the keratophytons, or ſea 
ſeather; only with this 8 that the twhes 

of the herring- bone coralline 'are of a ſp Ing 
_ elaſtic nature, and always remain open; whe eas 
the others, being of a more ſoft and viſcid na- 
ture, by time, and the heat of the climate, are 
compreſſed together, and harden, ſome into ſtone, 
and ſome into horn or wood: But this I may 
explain, perhaps, more clearly hereafter, 


N yo - 


In Plate XVII. you have, at E, the natural ſize and 
appearance of the * „L bone coralline; ; at F and 


G the root, and one of the upper branches, are * 
_ to ſhew the tubes. : 


LXV. Obfervation on the late ſevere cold 
Weather. By William Arderon, F. R. S. 
and Henry Miles, D. D. F. R. S. 


Ang of a Letter from William Arderon, F. R. 8. 


to Henry Baker, F. R. S. containing Obſerva- 
tions, made at Norwich, on the late * cold 


W ot. 


4 | 1 K. 
. Feb. 1, Have not time to ſend you —_— 
75% tinct account of all the obſervations 


I have been making this ſevere ſeaſon; but the few 

that follow will, I hope, excuſe me to you, for the pre- 

fent. They were taken by thermometers expoſed * 
Se 


[ 598] 
the open air, in my garden; which varied ſome. 


times 40 or 50 degrees in 24 hours; the cold com- 


fits, in a furprifing and unuſual 


ing, as It oo by 
manner. 

December 30, at 1: o'clock at night. An che ſpi- 
rits in Haukſbee's thermometer retired into the ball, 
and Farenheit s ſtood at 20 degrees: At this time 1 
let down a Farenheit's thermometer into the river, to 
the depth of 4 feet, during 13 minutes; and, when 
taken up, it ſtood at 33 degrees. 1 of 
This ſame evening I expoſed x an open glaſs 3 Jar full 
of water, in my garden, to be frozen; and in the 
morning it was all ſolid ice, riſing in the middle, in 
figure like the fruſtum of a cone. I expoſed alſo, in 
the ſame place, an open glaſs of ale, which froze! 
even to the bottom, in a very odd manner. for the 
watry or weaker parts were frozen into plates of ice, 
ſticking one to another by their edges, the more ſpi- 
rituous parts remaining between them, in their inter- 
ſtices, unfrozen ; which being drained off into an- 
other glaſs, the taſte was almoſt as ſtrong as brandy, 
with an high flavour of the hop. 

The rhine, or hoar-froſt, now obſerved on hori- 
zontal planes, was compoſed of curious thin figured 
plates, ſtanding perpendicular thereto; ſome, at leaſt, 
four-tenths of an inch in length. 

Dec. 31 — This evening the cold was the moſt in- 
tenſe I have obſerved it this ſeaſon ; for at ten o'clock 
Farenheit's thermometer ſtood at 15 degrees. ? 

January 1.— This afternoon it began to thaw, and 
in the night froze again, whereby, next morning, our 
buildings in general appeared as if they had been 
— on the outſide, being caſed all over with 


rhine 
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aw and ice; and the inſides of garrets and out- 
houſes were covered in the ſame manner. = 

Jan. 31.—1 expoſed a glaſs of proof ſpirits, im- 
pregnated with the effence or oil extrafted from the 


peel of oranges, at 10 in the evening, in my garden, 


when Haukſbee's thermometer ſtood at 93*: At 8 


next morning, I found it no way affected by the froſt ; 


nor did there ſeem we difference either in taſte, or 
ſmell. 


* ebruary 6 


6.—This morning, at 8 o clock, I ex- 


poſed, in my garden, a drinking. glaſs of water, which 
was completely frozen over in one minute's time; 


and in 15 minutes the ice was above one-tenth of an 


inch in thickneſs. Farenheit's thermometer then 
ſtood at 21 degrees. 


A coarſe grey thread, two feet i in length, being 
dipped in water, froze, in 4 ſeconds, fo ſtiff, that ! 


took it by one end, and held it upright, as if it * 


been a piece of wire. 


If any part of the human Ain, the 8 for | in- 
ſtance, was wet with ſpittle, and immediately preſſed 


on a piece of iron, in the open air, it would be froze 


ſo faſt, as to tick to it; and, if plucked away haſtily, 


would endanger the tearing off the {kin from the fleſh. 
I tried the ſame experiment upon lead; but the ſtick- 


ing was much leſs, and to wood the finger did not 
ſick at all. 9 1 


In ſome places the ice was one- . eighth of an inch 
thick, for ſeveral days together, within- ſide of our 
windows (and that even in rooms where fire was kept); 
and when the weather grew warmer, it did not fall in 
drops, but vaniſhed 'imperceptibly into the air, by | 


willed it had been brought thither. 
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my obſervations on the late froſt, but have ſelected 


Norwich, Feb. 11, 
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n 
Theſe plates or caſes of ice were ſometimes an af- 
ſemblage of an infinite number of particles not much 


unlike the ſcales of fiſhes : Sometimes they reſembled 


ſmall ſpines, or the cryſtal ſhootings of various kinds 
of ſalts; and ſometimes they repreſented a variety of 
landſcapes with trees and plants, from one to three ar 
four inches in length, in ſo beautiful and admirable a 
manner, as neither pen nor pencil can expreſs. 

Our ſtreets were now entirely covered with con- 
vealed ſnow and ice, which being very much tram 
pled on by men and beaſts, as well as — by car- 
riages, a great part thereof was reduced to a kind of 
powder, like duſt in the ſummer-time, and would 
probably have been blown about, had there been a 


ſtrong wind to raiſe it. 


I would not trouble you with the whole train of 


what I thought moſt remarkable, which, 1 doubt not, 
you will candidly accept, from, dear Sir, 


Your moſt humble ſervant, 
William Arderon. 


Mr. Baker having e this morning, from the 
Reverend Dr. Miles, F. R. S. ſome farther obſerva- 


1754. 


tions on the late cold weather, begs leave to add them 
in his own words. 


Part of a Letter from * Miles, D. D. 


Pray, Sir, have you obſerved, i in the laſt Gentleman's 


* an account of a e of cold, Decem. 30, 
"mar 


the Royal Society, but know not whether they will 
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near Bath, which to me exceeds all reaſonable belief. 
VIZ. 30 degrees below o in Farenheit's ſcale, and this- 
at 10 o'clock p. m.? 

The morning of December 30. here (at Tooting), 
a little before day, my thermometer was at 18, 1. e 
14 degrees below o; but at night, about 8 0 clock, 
no more than 8 degrees: But Feb. 


ſerved in this or any other year, —I ſhould not have 


mentioned this account from Bath, but that the gen- 


tleman, who gives it, ſeems to have a good i 
ment, and mentions his having been converſant with 
ſuch matters many years. If there be no miſtake, 


it is an unaccountable phznomenon to me. In all 


my obſervations, I have found the greateſt degree of 


cold to be about an hour before ſun-riſfing, in — A 
rat; which is what one would reaſonabl 
_ the froſt holds all nigbt. 
an uncommon local warmth, but not ſo of an un- 


I can gueſs at — 4 


uſual degree of colc. 
I have had ſome thoughts of laying a few thermo- 
metrical obſervations, I on made this ſeaſon, before 


be accepble from, 
8 I R, 


' Your "y affectionate humble ſervant, 


Tooting, Ba 
1754. — Henry Miles. 


. at near 7 
o'clock a. m. it ſtood at 14, i. e. 18 degrees below 
o; which was the greateſt degree of cold I have ob- 
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Alronomer Royal, and Savilian . * "oe Yo od 
. of Afrronomy at Oxford. 


Read | Feb. 92 


$21 


LXVI by Latter from M WE det L I le, of 
the Royal Academy of Sciences at Paris, 
to the Reverend James Bradley, D. D. 


7 ranſlated from the French. 


8 1 R, Tees | Packs Nov. 30, 1752 
Have received the letter, which you 
754. did me the honour of writing to me 
on | the 22d of Auguſt this year, O. S. t 


ogether with 
the obſervations made by you at Greenwich, which 


correſpond with thoſe of Monſieut de la Caille made 
at the cape of Good Hope, with relation to the paral- 
lax of the Moon, Venus, and Mars. I now ſend 
you, according to your deſire, the compariſon, which 
1 have made between your obſervations and thoſe of 


Monſieur de la Caille. I have, at preſent, only com- 


pared thoſe of Mars; and tho a conſiderable number 


of them have been made by you both, yet I find but 
fix, which really correſ pond, that is, Which have been 
made on the ſame ſtar, and in the ſame night; there 
being between them only the interval of time neceſ- 
ſary for paſſing from the meridian of the cape to that 
of Greenwich. From many obſervations of Mon- 
fieur de la-Caille, compared with thoſe made in Eu- 
rope, we are aſſured, at the cape of Good Hope is 
eaſt of Greenwich 1b 1 14; and this is the difference 
of longitude, which I have ſuppoſed, in order to re- 
duce your obſervations to thoſe of the cape. 


As 
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As you have not ſet down your firſt obfervations 
on the ſuperior or northern limb of Mars, as Mon- 
fieur De la Caille mention'd, that he would do on his 
part; I have been obliged to ſuppoſe the apparent 
diameter of Mars known; and, in the uſe o your 
firſt obſervations, I have confidered i it, as, or a little leſs 
than, you found it, when you began to obſerve. 
The firſt obſervation, which you made correſpond- 
ing with that of Monſieur De la Caille, is of Auguſt 
31. in the morning, on which day you found, that 
the center of Mars in the meridian was 11 21” ſouth 
of ſtar 33 of Piſces. If we deduQ 13" for the 
apparent ſemidiameter of Mars at that time, 11' 8” 
will be the difference of the declination of the north- 
ern limb of. Mars and the ſtar in the meridian of 
Greenwich. The diurnal variation of Mars in the 
declination was, at that time, 4 47” ; whence we may 
conclude it to be 14 48 for 1Þ 14, to be ſubtracted 
from the. diſtance vel at Greenwich, in order 
to reduce it to what it would have been in the meri- 
dian of the Cape : So that, by your obſervation, the 
northern limb of Mars would 8 been ſouth of the 
ſtar 10 53" 12”. Monſieur De la Caille found, that 
ſtar north of the northern limb of Mars 10 18” ; * ogg 
The difference therefore is 34 480, for the ſum of the 
parallaxes of the height of is. on that day, in the 
meridian of Greenwich and the Cape. 
| Here follows what I have found, with reſpect to 
the other days. 


Sept. 4. in the morning, at Greenwich, 1 
gel ſouth of the centre of Mars . 7 50 30 
Semidiameter of Mars - + +» © 13 00 
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| Rigel ſouth of the northern limb of Mars 


| Difference or form of the bee of 
Oct. 


The diurnal variation of W in W 


The diſtance obſerved at the Cape 
The ſum of the parallaxes of the height 


Oct. 4. in the evening, at Greenwich, the 


[3%] 
Rigel ſouth of the northern limb of Mars 5 


at Greenwich , . a TV bar 4 30 
Diurnal variation in the declination 4 8” 
anſwering . 0 12 47 


b 


by the obſervations of Greenwich re- 
duced to that of the Cape - LS 10 if 
The fame diſtance obſerved at the Cape 8 51 30 


—— 


the height of Nis . .- 0 35 13 


3. inthe evening, at Greenwich, the 
northern limb of Mars was ſouth of the 
ſtar A of Aquarius - 6 $ 49 of 


nation o 59, anfwering to 16 14 © 1 "2 


On the 6h of September Mars ſouth of 
the ſtar, reduced to the meridian of the 
Cape — 4 47 32 
24 9 F4 


— — 


of Mars EG : . 


n 


ſtar A was north of the northern limb 
I on _ 
The diurnal variation in decli ination 1 
18, anfwering to 1b 111 0 4 1 


The 


3 26 0 


+ 
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' The flar northern Sept. 6. of Mars, re- „ 


, duced to the meridian of the cape 3 30 5 


Obſerved at che Caps 5 . | 2 8 * 2 $0 1 
The ſum of the allen, of che beight 
of Mars 1 55 


Od. 7. in : the evening, at Greenwich, the 

ſtar > ſouth of the northern limb of 5 

Mars 0 5 17 0 

The diurnal variation of the declination 
2 to, anſwering to . 5 0 2 


| The tar ſouth on the 6th of Sept. of - 
Mars, reduced to the Cape „ 
 Oblerved at the Cape ＋ 3 1˖ò 8 3 36 36 


„ ——_— . 
Mars „„ — — 66265 29 


Oct. 9. in the evening, at Greenwich, the 

Rar > ſouth of the northern limb of Mars 7 35 0 

Diurnal variation of the declination 2 
49%, anſwering to 1b 114 0 8 42 


The a fouth of the te limb = 
| Mars, reduced to the Cape 
Obſerved at the Cape 


The ſum of the parallazes of the height = 
T7 ͤ oV SIRE, 25 
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parallax of Mars, by taking it in the ſame ratio to the 
the fines of the apparent diſtance of Mars in the ze- 


Mars from 


I 526 ] 


This ſum of the parallaxes, which I have found 
from each obſervation, is the angle at Mars formed 
by the two viſual rays taken by two obſervers of the 
fame point of Mars. I afterwards deduced, from 
every one of theſe fix obſervations, the horizontal 


total fine, which that angle at Mars is to the ſum of 


nith of each obſerver; and I found the horizontal 
parallax of Mars as you ſee hereunder. e 


i Ut I 


1751. Aug. 31.446 42) the hori-(0 27) additional correc- 


Sept. 14.27 10 zontalpa-[o 1| tions for reducing 
Oct. 3.27 35| rallaxes (2 7 4 to 

"= 24 34)of for | 2 46 what they oughtto 
7.120 20|each ob- 20 be in the oppoſition 
9.27 35 ) ſervation. (3 46) of Mars tothe Sun. 


As the horizontal parallax of Mars varies accord- 
ing to the diſtance of Mars from the Earth, I have 
calculated, by Dr. Halley's tables, the real diſtances of 

1 Earth at the times of your fix obſer- 
vations above-mentioned, and at the time of the op- 


poſition of Mars to the Sun; after which, making 


uſe. of the ratio between theſe diſtances, I examined 
how much the horizontal parallax of Mars muſt be 
leſs, in each of your obſervations, than at the time of 
that oppoſition. Theſe are the quantities, which 


compriſe the ſmall table given above, under the title 


of corrections. Theſe quantities, being added to the 
parallax deduced ſimply from each obſervation, have 
given the horizontal parallax, ſuch as it ought to be in 
each obſervation reduced to the time of the oppo- 


fition. 
The 
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The calculations being made, here follows what I 
have found with reſpect to the horizontal parallax of 


Mars at the time of the oppoſition. 


By the obſervation of 31 Aug. | 27 9 | 
| T 
3 Oct. 30 of * 
_ 7 wo] 
7 23 40 * 
P 27 39 


By taking a mean or arithmetical medium between 
theſe 6 determinations, we may conclude the hori- 


zontal 


parallax of Mars, at the time of the oppo- 


ſition, to be 27 11” : but as there are two determi- 
nations, which differ from each other about 3", and 
which are thoſe of the 3d and 7th of October; we 
may reject them, and then we ſhall find the mean 


between the other four to be 27 20“. Hence you 
ſee, Sir, that whether we reject thoſe two determi- 
nations, or employ them, the horizontal parallax of 
Mars, at the time of the oppoſition, comes out near 
27% 1; and according to the ratio of the diſtance of 


the Sun and Mars from the Earth at that time, we 


conclude the horizontal parallax of the Sun to be 
about 1003. 


This is what I have been able hitherto to conclude 


from your obſervations of Mars, with reſpect to the 
parallax of the Sun. Having made the ſame calcu- 


lations from my own obſervations, and thoſe of other 


aſtronomers, which I could hitherto collect; I have 
found very near the ſame parallax of the Sun, by 
taking 
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taking a medium between all the obſervations of each 
aſtronomer. But I have not always found, that the 
different obſervations of other — agree ſo 
well with each other, as yours do: For which reaſon, 
I have been a little more doubtful in concluding the 
true parallax of the Sun; and I have no hopes of be- 

ing able to determine it more preciſely, than I have 

done from your obſervations, till I have verified the 
obſervations of all the other aſtronomers by each 
other, and rejected thoſe, which ſhall be found evi- 
dently faulty, after a rigorous examination of them, 


which I intend to make. 
I have not yet red your other obſervations 
fe to do 


— 

with thoſe of Monſieur de la Caille: I propo 
it, as ſoon as I ſhall have leiſure. 1 ſend you, in the 
mean time, his obſervations, which our Academy has 
publiſhed, in order to give other aſtronomers the fa- 
tisfaction of comparing them with their own. _ 

I do not doubt, that you, Sir, have thought of the 
tranſit of Mercury over the Sun, expected on the 6th 
of May next year. I have made a calculation of it 
from Dr. Halley's tables, rectified, not only by cor- 
rections given & himſelf after the tranſit in 1723, 
but likewiſe from the obſervations made upon the 
tranſit in 1740, at Cambridge in New England; fo 


CO 


that I hope to be exact winhin a few minutes, with 


reſpect to the 12 and emerſion of Mercury into 
and from the di Toff the Sun. 

1 have calculated. that the ingreſs will be at 2h 44 
in the morning at Paris, and the emerfion at 10h 3 7 , 
and, conſequently, the duration of the paſſage 7h 53 ; 
and, likewife, that Mercury will paſs near the centre 
of the Sun; which is ſufficient to inform the aſtro- 


nomer 8, 


— "I. 
nomers, of the preſent age, of the time, when they are 
to expect the tranfit: Whereas thoſe, who ſhall make 
uſe of Caflini's tables, from which our ephemerides, 
and thoſe of Italy, are calculated, will be miſtiken 
no leſs than 4 hours; the tranſit being to happen fo 
long ſooner by thoſe tables, than by Dr. Halley's. 
This difference _—_ to me conſiderable enough 
to deſerve, that aſtronomers ſhould be acquainted 
with it ; and this I am preparing to do by an adver- 
tiſement, which will be immediately publiſhed. 
In the mean time, I thought it proper to ſend to 
the Eaſt Indies, to endeavour to procure from thence 
exact obſervations of the tranſit in thoſe places, where 
the whole duration may be obſerved. The emerfion 
may be ſeen, in part of North America, a little after 
ſun-riſe ; and fince an accurate obſervation, which 
may be made there, will ſerve to determine the pa- 
rallax of the Sun, if thoſe obſervations are compared 
with the others to be made in the Eaſt Indies, I am 
obliged to write to you, to requeſt you to recommend 
to all thoſe, who ſhall be able, and have an opportu- 
nity to make this obſervation, in your Engliſh co- 
lonies, to attend to it; and that the Royal Society 
will likewife make ufe of their intereſt for that 
purpole. 3 ; 
I have found, that at Cambridge near Boſton, 
where Mr. Winthrop obſerved the tranſit in 1740, 
Mercurys emerfion from the Sun will be at 5h 45 in 
the morning; which is 51 minutes after ſun-riſe: 
At New York it will be 5h 32, which is 34 minutes 
after ſun-rife ; in other places, in the neighbourhood, 
it will be, in proportion, nearer or farther from ſun- 
riſe ; as will be eaſily calculated. But it were to be 
wiih'd, 


wiſh'd, that the obſervation ſhould be made princi- 
pally in thoſe places, the longitude of which is known, 
with the utmoſt exactneſs poſſible, from other obſer- 
vations ; which would ſerve the better to determine 
the parallax of the Sun by the compariſon of thoſe 
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obſervations with ſuch, as ſhall be made in the Eaſt 
Indies. We already have a conſiderable number of 
obſervations relating to the longitude of Cambridge 
and New York, beſides the new ones, which may be 


ſtill made there; ſo that thoſe two places would be 


the moſt proper to obſerve the approaching tranfit of 
Mercury over the Sun; which I deſire you to recom- 


mend to the Royal Society, in order that they may 


exert all t! 


heir intereſt to procure ſuch obſervations. 


4 
N Pour moſt humble, and | 
moſt obedient ſervant, 7 
De L Iſle. 
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Deſcripi i 0 of a P iece of N. echaniſm contrived 


Sy James Ferguſon, for exhibiting the Time, 
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| Duration, and Quantity, of Solar Ecligfes, 
in all Places of the Earth © 


Read Feb. 21, 


HE principal Parts of. this ma- 


115+ chine (See Plate XIX.) are, 
1. A terreſtrial globe turned round, by a handle, 
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oh an axis inclined 23+ degrees. On this axis is an 
index, which goes round a dial-plate of 24 hours in 
each rotation of the globe. 

2. A circular ik on whoſe limb are inerten the 
months and days of the year. T his plate ſupports 
the globe, and, by turning it till any given day comes 
to a fixed pointer called the annual index, gives the 
axis of the globe the ſame poſition to the ſun, or to a 


candle properly placed, that the earth's axis has to 


the ſun on that day of the year. 
3. A penumbra, or thin circular piece of braſs, 


divided into twelve digits by concentric circles, which 
repreſent a ſection of the moon's penumbra, and is 


proportioned to the ſize of the globe; ſo that the ſha- 


dow of this plate, formed by the ſun, or a candle 


placed at a convenient diſtance, with its rays tranſ- 
mitted thro' a convex lens, to make them fall parallel 


on the plate, covers exactly all thoſe places on the 
globe, which the moon's ſhadow and penumbra do on 


the earth. So that any ſolar eclipſe may be ſhewn 
with this machine, by candle-light, almoſt as well as 


by the light of the ſun. 


4. A frame, on the two upright fides of which are 
ſcales of the moon's latitude, or declination from the 
ecliptic. To theſe ſcales are fitted two fliders, with 
Indices for adjuſting the penumbra's centre to the 
moon's latitude, as it is north or ſouth, aſcending or 
deſcending. 
5. A crooked wire, which always points to the 
middle of the earth's enlightened diſk. 
6. A folar horizon, dividing the enlightened from 
the darkened hemiſphere of the globe, and ſhewing 
at what placcs the general eclipſe begins, is at the 


U uu greateſt 
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L 522] 
greateſt obſcuration, or ends, with the riſing or ſetting 
fun. 


A handle, which, by wheel-work, turns the 
globe round its axis, and at the ſame time, by a thread 
and pullies, carries the penumbra over its ſurface with 
a velocity proportional to that of the moon's ſhadow 
over the earth; which being quicker or ſlower, ac- 
cording to the different diſtances of the moon from 
the earth, is eaſily regulated, in the machine, by 
changing one of the pullies. 


To ea the machine fir uſe. 


The true time of new moon, and her latitude at 
that time, muſt be firſt known. If her latitude ex- 
ceeds the number of minutes on the ſcales, there can 
be no eclipſe of the ſun at that conjunction; but if it 
does not, the ſun will be eclipſed to ſome places of 
the earth: And to ſhew the times and various ap- 
pearances of the eclipſe, at thoſe places, proceed i in 
order, as follows : 

I you rectify for performing by the light of the 
ſun; 1. Move the fliders till their indices point to 
the moon's latitude on the ſcales, as it is at that time 
north or ſouth, aſcending or deſcending. 2. Turn 
the month- plate till the day of new moon comes to 
the annual index. 3. Unſcrew the collar on the axis 

of the handle, and ſet the penumbra, by hand, till 
its centre comes to the perpendicular thread in the 
middle of the frame. 4. Turn the handle till the 
meridian of London, on the globe, comes juſt under 
the point of the crooked wire; ſtop there, and turn 
the hour-circle, by hand, till XII. at noon comes to 
2 —its 


ET 23] 

its index. 5. Turn the handle till the hour-index 
on its circle points to the time of new moon, and, 
holding it there, ſcrew faſt the collar on its axis. 
Laſtly, elevate the machine till the ſun ſhines thro! 


the two ſight-Holes on its pedeſtal ; and the whole 
will be reckified. 


To rectiſy for ſhewing by candle-light, proceed, in 
every reſpect, as above, fave in the laſt article; in- 


ſtead of which, place a candle before the machine, 

about four yards | 99 it, ſo as the ſhadow of the in- 

terſection of the threads, in the middle of the frame, 

may fall preciſely on that part of the globe, to which 
the crooked wire points: Then, _- a pair of com- 
paſſes, take the diſtance: betwixt the penumbra's cen- 
tre and interſection of the threads, and equal to that 
diſtance ſet the candle higher or lower, as the pe- 
numbra's centre is above or below the faid inter- 
ſection. Laſtly, Hold a convex lens betwixt the pe- 
numbra and candle, ſo as the candle may be in its 
focus. 

__ The aun done, which may be as ſoon as ex- 
preſſed, turn the handle backward until the penumbra 
almoſt touches the right ſide of the frame; then turn 

it gradually forward, and obſerve the following phe- 

nomena : 

1. Where the eaſtern edge of the ſhadow of the 

| braſs penumbra firſt touches the globe at the ſolar ho- 

1izon, thoſe, who inhabit the correſponding part of 
the earth, ſee the eclipſe begin on the uppermoſt edge 
of the ſun juſt at the time of its riſing. 2. In that 

place where the centre of the penumbra firſt touches 
the globe, the inhabitants have the ſun riſing upon 
them centrally eclipſed. 3. When the whole pen- 


Uuu 2 umbra 
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1 umbra juſt falls upon the globe, its weſtern edge at 
| | the ſolar horizon touches and leaves the place, where 
V7 the eclipſe is ending on the lowermoſt edge of the 
[4 fun at its rifing. Continue turning, and, 4. The 
[7 croſs lines in the centre of the penumbra will go over 
It; all thoſe places of the globe, where the ſun is cen- 
Wil | trally eclipſed. 5. When the eaſtern edge of the 
19H ſhadow touches any place of the globe, the eclipſe 
er |: begins there: When the vertical line in the pe- 
1 numbra comes to any place, then is the greateſt 
1 obſcuration at that place; and when the weſtern 
wt | edge of the penumbra leaves the place, the eclipſe 
NY there ends; the times of all which are ſhewn by 
i the index on the hour-cirele: And from the begin- 
i ning to the end the ſhadows of the concentric circles 
1 bi ſhew the number of digits eclipſed at all the inter- 
tj mediate times. 6. When the eaſtern edge of the 
18; penumbra leaves the globe under the ſolar horizon, 
man's || the inhabitants ſee the ſun beginning to be eelipſed 
1 on his lowermoſt edge at its ſetting. 7. Where the 
„ penumbra's centre leaves the globe, the inhabitants 
. ſee the ſun ſet centrally eclipſed. And, laſtly, where 
wy : the penumbra is wholly departing from the globe, the 
| WH inhabitants ſee the eclipſe ending on the uppermoſt 
. part of the ſun's edge at the time of its diſappearing 
| ll 'E in the horizon. | Ts 
| | 8 References to the figure of the machine. 
i 1 A, the terreſtrial globe. H, its axis. C, the ſolar 
J i horizon. D, the hour-circle, with its index. E, 
1 the month- plate F, the crooked wire. G, the 


annual index. H, H, H, H, the ſquare frame, 
the ſcales being on the ſides hid from the view 
FR taken 
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taken in the drawing. I, the penumbra. K, K, 
the ſliders. L, L, L, L; pullies, over which the 
line runs, that moves the penumbra. M, the han- 
dle, to which both ends of the line are fixed. N, 
a collar on the axis of the handle. O, O, the 
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Dear Si Ir, 


Read Feb. 28, T Thank you for your account of the 
"00" ſtate of your thermometer, on 20 
days moſt remarkable for cold this ſeaſon; and, 

a paper incloſed, have ſent you the regiſter I made of 
my thermometer (ſee p. 527.), on the ſame days, ae- 
cording to your deſire; which, if you pleaſe, you may 
lay before the Royal Society, with the few following 
remarks: 

Fol tell me, you have never before obſerved ſo 
great a degree of cold; nor have I, for ſeveral years 
before you began to make your abſervations, or ſince 
you did. It was in the year 1740. when I, occaſion- 
ally, hung a mercurial thermometer abroad; and in 

February, the following year, conftantly. 7 Not having 

heard, that any one had uſed to do ſo, I was led to it, 

by a very ſenſible warmth in the air, which I per- 
ctived upon accidentally looking out at my window, 

à good while before day: So that I cannot e 
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1 
degree of cold, which we may have 


to aſcertain the degi 
The near agreement between your regiſter and 
mine is remarkable, at noon and night, when the ob- 
ſervations were made at the ſame hour. The con- 
ſiderable difference, on the 7th inſtant, a. m. when 
your thermometer was 6 deg. higher, I attribute, 
partly, to your obſervation being made an hour later 
than mine, and after the ſun had been above'the ho- 
rizon three-quarters of an hour: For I have found, 
by long obſervation, that the coldeſt time of the day, 
in genera], is between an hour, and half an hour, be- 
fore the ſun riſes. But, perhaps, this difference may 
likewiſe have been occaſioned, in part, by warm ſteams 
tranſpiring the earth, at that time ; for I have ſeveral 
times obſerved aur ſudden thaws, this winter, to have 
been attended with circumſtances, which led me to 
think they had their riſe from ſuch a cauſe. Some 
' mornings, in a great froſt, have been univerſally clear 
before day; when, having regiſtered the ſtation of 
the mercury, Iafterwards trequently viewed the ther- 
mometer, and found it to riſe 3, 4, or more, deg. 
when another, which I always regiſter with it, and is 
on the ſame ſide of the houſe, but at a window of a 
room one ſtory higher, has not riſen at all. From 
whence I expected a thaw, and never have been de- 
ceived. It has, in an hour's time, grown cloudy, and 
the thaw viſible, and this before ſun-rifing, and with- 
out any change in the wind ; which maketh it pro- 
_ bible, it muſt have been cauſed by a ſubterranean 
heat, paſſing thro' the ſurface of the ground. 
I beg leave to make one obſervation more, which 
is, that the air in my chamber, which is moſtly ſhut 


under three whole days. Lam, dear Sir, 


OE. 
up, hath not, upon a continued thaw, acquired the 
ſamie degree of warmth with that abroad, ſometimes, 


Your, and the Royal Society's 
moſt obedient humble ſervant, 


Tootin Feb. 28, h ._——— 
9 „ Henry Miles. 


P. o On Dec. 31. laſt, my thermometer ſtood at 
the ſame degree, as it did on the 7th inſtant, in 


the morning; which times were the coldeſt, that 
I have obſerved this ſeaſon. 


1754. 


"Regiſter of the mr ar Spital | Regiſter of the t — at r Tooting, in 
Feb. 


Day 6. At 73 a. m. againſt the houſe 17 Day 6. At4*3a.m. againſt 8 15 


— 


11 


Square, in London. Surrey. 


Feb. 
1254. 
and never lower after. 


eng ; 284 
At 8 p. m. moſtly clear - 20 


and in the garden 15 
At 2 p. m. againſt the vous 271 
n 21 


a " 3 


oat. Ai. ded... ao 


Day 7. MM > +. Pay 7. At near 7 a. n m. clear almok 14 


At 2 p. m. „ At 2 p. m. partly cloudy - 31 
A - ß ²˙ »» 26 
Day a. At8a.m.  - - - . —- — 23 
At 2 p. m — - a2 | At 2 % candy = - 33 

At 8 p. FTF. BE + At 8 p. m. cloudy _ A 28. 
Day g. . 1 Pay 9. At 6 a. m. —_—  -. x 


1 


At 2 p. m. 3 353 | 


— 2 p. m. cloudy — * 307 


| 


a. 
— 


The Reverend Dr. Bradley having obſerved his thermometer, at the 
Royal Obſervatory at Greenwich, to ſtand at 142, on the 6th inſt. 


about 7 a. m. it may be preſumed to have ſtood ſome deg. lower 
before that time of the morning. 
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; LXIX. A Catalogue of tbe Fiery 1 
from Chelſca-Garden, preſented. to the 
Royal Society by the worſhipful Company 
of Apothecaries, for the Tear 17 53. pur- 

ſuant to the Direction of Sir Hans Sloane, 

Bart. Med. Reg. & Soc. Reg. nuper Praf.; 

_ by John Wilmer M. D. Clarif. Societatis 

7 harmaceut. Lond. Soc. Hort. 2 * 
& Preleft. Botan. 
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| Nagallis cærulea foliis binis 


Read March 1 5 51, 5 
terniſve ex adverſo naſcen- 


75 1754. 


* * n * * 
dn 


tibus C. F. 
= 52. Arctotis foliis ovatis dentatis petiolis longiſſi- 
mis ſuperne dentatis caule ramoſo Flor. 
| Leyd. Prod. Anemonoſpermos Africana 
fols Plantaginis flore ſulphureo Com. rar. 
Pl. fig. 35. 
1 1553- Aſtragalus cauleſcens procumbens legumini- 
bus ſcrotiformibus inflatis mucronatis piloſis 
8 Hort. Upſal. 
I 554. Atriplex Ptveſtri fructu roſeo compreſſo vel 
ſtellato C. B. P. 
1555. Baccharis foliis lanceolatis longitudinaliter den- 
tato ſerratis Hort. Cliff. Senecio Afric. ar- 
boreſcens folio ſerrato Boer h. 1 17. 
1556. Calendula foliis linearibus denticulatis & inte- 
gerrimis For. Leyd. Dimorphotheca ſta- 
tices folio Vaillant. 
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1557. 


[ 529 ] 
I 557. Carduus Luſitanicus luteus foliis coronopi gla- 
bris & rigidis Tourn. Inſt. R. H. 


1558. Celtis fructu obſcure purpuraſcente Inſt, 
R. H. 612. 


1559. Centaurea calycibus duplicato. ſpinoſis ſubro- 

tundis, foliis decurrentibus, lanceolatis ſinu- 

oſis inermibus floribus lateralibus Hort. 

Cliff. 

I 560. Centaurea calycibus ſubulato-ſpinoſis foliis de- 
currentibus, inermibus lanceolatis inferior 1 
bus dentatis H. Cliff. 

I 36 1. Centaurea calycibus ciliatis, foliis tomentoũs 
pinnatiſidis, foliolis ovatis integerrimis exteri- 

oribus majoribus Hort. Cliff. Jacea Epi- 

daurica candidiſſima & tomentoſa Ti aurn. 

447. 

1 562. 2. Cerinthe A perennis flore ſtriato Tourn. 

Int. R. H. Glaſtum montanum Dalecham- 

"pit Lugd. 1204. 


1563. podium montanum C. B. P. | Acinos 
mw Auſtriaca Clufi. 
Cynanchum caule volubili, fol. reniformibus 


156 
. a cordatis acutis Hort. Clif. Periploca Monſ- 

peliaca folio rotundiore Journ. 93. 

156 5. Delphinium nectariis diphyllis labellis bifidis 

apice barbatis, foliis inciſis, caule erecto H. 

_ Up/al. Delphinium Orientale, Aconiti fol. fl. 
.. e - 

Dioſma foliis ſubulatis acutis - Hort. cli F. 
Spiræa Africana foliis cruciatim poſitis Co om. 
gar. pl, 


1567. ** minor 7. B. z. n. 
X x x 


13566. 


1568. 


[ 530 } 
Elichryſum ſylveſtre latifolium, fl. parvo ſingu- 
lari ſtœchadi citrini alteri inodore Lobelii 
Tourn. Inſt. R. - Affinis capitulis brevio- 
1 
1569. Epilobium lis lincark lanceolatis integerrimis, 
9 floribus corymboſis terminatricibus. 
1570. Eryngium Americanum fœtidum Ituba Braſil 
Hort. Leyd. 237. 
1571. Galenia Hort. Cliff. Sherardia Pontider. 
1572. Geniſta tinctoria latifolia Lucenſis F. B. 
1573. Heſperis ficula fruteſoens filiqua tricuſpidi 
Tourn, Leucoium minus fruticans purpu- 
reum, montanum crucigerum Bec. p. 2. 
148. T.3. 
1574. Hieracium incanum lanuginoſum . 
pPilüöwloſellæ flore Hort. Lugd. * Id 
1575. Hippocrepis leguminibus folitariis ſubſeſſilibus 
Hort. Cliff. Ferrum equinum filiqua fin- 
. gulari Tourn. 400. . 
1 15 76. Hyoferis foliis glabris haftato-pinnatis Flor. 
Leyd. Prod. Dens leonis minor foliis radi- 
atis C. B. P. 
I 577. Kempferia Hbrt. Clif. Arcorchis tuberoſo 
platyphyllos Breyn. 
1 5 78. Leonuros Canadenſis mi folio Tourn. 
Inſt. R. H. 187. ; Boo fiſtuloſum Ca- 
na denſe Cornuti. Monarda Hort. Cliff. 
1579. Malope foliis ovatis crenatis glabris Hort. 


Chff. Malacoide 8 betonicæ folio Tourn. 
Inſt. 98. 
Sideritis al- 


1568. 


1580. ni 8 Tourn. 
tines triſſaginis fol C. B. F. 233. 


4581. 


[ 831 ] 
1531. Mercurialis caule fruticoſo, folus tomentofis 
Hort. Cliff. 
1582, Nerium Indicum anguſtifolium, flaribus odo- 
ratis ſimplicibus Hort. Leyd. 
1583. Othonna foliis inſimis lanceolatis integerrimis, 
ſuperioribus ſinuato-dentatis Hort. Chf; 
Jacobæa Africana fruteſcens coronopi folio 
Com. Hort. Amſt. p. 2. 139. 
i 584. Papaver caule unifloro nudo hiſpido, foliis pin- 
nato- ſinuatis Hort. Up/. 
1585. Perſicaria fruteſcens maculoſa Virgi giniana fore 
albo Park. beat. 8 57. 
1586. Phyſalis radice perenne foliis cordatis obtuſis 
H. Ci. Alkekengi Bonarienſe repens bacca 
. o viſcoſa Hort. Eltham. p. 11. 
'5 7, Plumbago foliis petiolatis Hort. Cliff. = 
5 ha fol. Finden — A — 
Burman Zeyl. 195. 
1 588. Salvia foliis ovatis utrimque acuminatis ſer- 
ratis H. Cliff. Sclarea Mexicana altiſſima 
facie Heliotropii Hort. Elt. 339. 5 
1589. Sanicula Offic C. B. P. 31 g- Mas Fuchſij 
„ Diapenſia J. B. 3. 639. 
1590. Saxifraga Alpina Ericoides flore cxruleo 
f Tourn. Inſt, R. H. Sedum Alpinum Eri- 
coides cæruleum C. B. Prod. 132. 
. Scabioſa corollulis quinquefidis foliis inciſis, 
caule fruteſcente Hort. Cliff. Scabioſa Afri 
cana fruteſcens Herman. Par. 21 
1592, Seſeli petiolis ramiferis membranaceis 8 | 
integris Hort. Cliff. Fæniculum ſylveſtre 
elatius Ferulæ, fol. longiori Ti ourn. 31 — 


1 2 1593. 
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1595. Sonchus floribus ſolitariks, foliorum laciniis ex- 


1596. Teucrium 


1597. 


1599. 
I 600. Zigophyllum foliis ſubſeffilibus Hirt. Cliff. 
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ſuring a ſhip's way more exactly than by the log. 


the letter Y. Upon the two arms of the Y-are faſt- 


[ 582] 
1593. Solanum Campechianum calycibus_ Echinatis 
H. Elt. 360. 


I 6 94. Soldanella Hort. Cl: F Al pin rotundifolia 
. B. F. 295. - 


trorſum flexis Hort. Chf. Sonchus Tin- 
gitanus papaveris folio T. 475. 
olus lanceolatis 1 integerrimis petio- 
latis, ſpicis laxis ſubrotundis Hort. Cliff. 
Polium lavendulæ folio C. B. P. 220. 
Thevetia Hort. Clif. Ahovas major Piſ. 
Tordylium umbellulis remotis, foliis innatis 
pinnis ſubrotundis laciniatis Hort. Cliff. 


Veronica ſpicata lanuginoſa & incana a 
cæruleis Amman. Ruth. 


1598. 


Fabago Africana arboreſcens flore 2 
fructu rotundo Com. * 10. 


upon a Machine for ug "os the Way 
. Sm eaton, 


F. R. S. 


Read April 4," N the — 7 -anſufions, N N 
"ou 391. for November 172 5. Mr. . 
de Saumarez gives an accountof a machine for mea- 


This machine conſiſts of a firſt mover, in the form of 


ened two vanes, inclined 1 in 2 ſuch a manner, that = 
—. E 


5330 
the V is hauled through the water by a rope, faſtened 
to the ſtem or tail thereof, it may turn round, and, 
of conſequence, endeavour to turn the rope round. 
The other end of the rope, being faſtened to the end 
of a ſpindle capable of moving freely round, will be 
made to do fo by the rotations of the V, communi- 
cated to the rope. A motion being thus communi- 
cated to a ſpindle within the ſhip, this ſpindle may 
be made to drive a ſett of wheel-work, which will 
regiſter the turns of the Y ; and the value of a cer- 
tain number of theſe turns being once found, by pro- 
per experiments, they are eaſily reducible into teagues 
and degrees, &c. The only difficulty then is, whe- 
ther this Y will make the fume number of rotations 
in going the ſame ſpace, when it is carried through 
the water faſt, as when it is carried flow. Upon 
this head Mr. de Saumarez, as well in the paper above- 
cited, as in a ſubſequent one publiſhed in Philof. 
Tranſ. Ne 408. for March 1729. has given an ac- 
count of Sent trials, which he has made of it, from 
which it appears, that this RR, in part, anſwers : 
the end propoſed ; and is, in part, defective: The 
errors of which he ſuppoſes to proceed from the fink- 
ing down of the Y into the water, upon a flow mo- 
tion ; the axis of its rotation being then more oblique 
to the horizon than in a quick one. 
In a machine, conſtructed like this, it is evident, 
that the end of the ſpindle, to which the rope is faſt- 
ened, muſt be of ſufficient ſtrength and thickneſs, 
not only to bear the force or ſtreſs, that the hauling of 
the Y through the water will lay upon it, in the 
greateſt motion of a ſhip; but alſo. to bear the acci- 
dental Feb, that the waves will —— * 
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The: thickneſs of th 


vent the ſpindle. from being pulled out of its place 
by the draft of the rope 
formed apon it, w. | mon 
of the ſpindle before deſcribed, for the ſpindle to 


- — As — cr om — — — — — * 
— a LEA * 4 4 4 * 
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opened to a right angle); 8 inches for the length of 


and ſhank to be two-thirds of an inch thick. Ac- 
cording to theſe dimenſions, the reſiſtance, that this 


the water, will, in the ſwift motions of the ſhip, be 


and retardation to the rotation of the machine. 


tation, in being drawn through the water; but with 


drawn edgewar's through the water, its reſiſtance, in 


L 534 "Oy 
e ſpindle then being determined 
by theſe. conditions; it is alſo manifeſt, that, to pre- 


af there muſt be a ſhoulder 
it, which muſt be greater than the part 
bear 
againſt. The fize, that Mr. Saumerez propoſes to 
give to his V, is 27 inches the whole Eat 3 I5 
inches for the length of the arms (which are to be 


each vane; 4 inches and an half broad, and the ſtems 


part of the machine will meet with, in pafling thro' 
very conſiderable : conſequently, the neceſſary bulk 
of the pivot-end of the ſpindle, and its ſhoulder, will 
occaſion a conſiderable friction in the turning thereof, 


To cure theſe defects, as much as poſhble, inſtead 
of the V before deſcribed, I made trial of a fingle 
plate of braſs, of about 10 inches long, 2 and an 
half broad, one-thirtieth of an inch thick, and cut 
into an oval ſhape. This plate being ſet a little atwiſt, 
and faſtened by one end to a ſmall cord, in the man- 
ner of the Y, is likewiſe capable of making a ro- 


this difference, that as this is but a ſmall thin plate 


paſſing through it, is much leſs ; of conſequence, 2 
much ſmaller line is ſufficient to hold it, which again 
conſiderably diminiſhes the reſiſtance; and this, of 
courſe, proves a double diminution of friction in the 
| _ ſpindle: 


[ 535] 
ſpindle: Firſt, as the preffure upon it is lefs; and, fe- 
Pty, as it allows the ſpindle and ſhoulder to be of 
a leſs diameter. To break the jerks of the waves 
next to the end of the ſpindle I fixed a ſpiral ſpring 
of wire, to which the cord was faſtened ; which, by 
this means, was capable of playing beckwirds and 
forwards, and giving way to the irregularities of the 
fea: — leſt the plate ſhould lay faſt hold of any 
thing, or any extraordinary jerk ſhould damage the 
ſpindle or ſpring, a knob, or button, was faſtened 
upon the cord, at a ſmall diſtance from the ſpring, 
which ſtopped upon a hole in a piece of wood, and 
prevented the ſpring from being pulled ont to above 
a certain length; ſo that all addition of force, beyond 
this, could only tend to break the cord, and carry 
away the plate. The ſpindle, being thus guarded: 
from accidents, will allow of a ſtill further diminu- 
of its fize; ſo that, at laſt, I ventured to make: 
the ſpindle-pivot no more than one- twentieth of an, 
inch diameter, and that of the ſhoulder one- eighth; 
being of tempered. ſteel, and ſufficiently ſmooth. - 
The hole. in which the pivot, and againſt which the 
_ worked, was of agate likewiſe, well po- 
ed. 
Being thus provided, in May 1751. 1 procured a 
boat, — the ſerpentine river in Hyde park, to try 
how far the turns of the machine would be 288 
with themſelves, when the ſame ſpace was meaſured · 
over with the fame, and with different velocities. 
The courſe was determined at each end, by obſerving. 
the coincidence of two trees, in a line nearly at right 
angles to the river. We, however, rowed beyond the 


5 mark, 
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mark, that the machine 
the courſe was begun: The i ſpindle was ſtopped at the 


about half a mile. i 
Reval 
1ſt rowing Poa WR) in 11 min. webe made 615 
2d down 14 6 
up 18 and an half 1 
. METS OY 


the above obſervations, is between the ad and 6th, 
being 645 and 600 ; the difference being about one 
fourth part 


| thoſe differences would be leſs than the irregula- 


[266] 
might be in full play when 


began and end; the numbers read ol, and were 


_ .. ;.. 
The ſpace between the marks was, by eſtimation, 


down RN * 40 ? 0 


It is obſervable, that the greateſt difference, among 


of the whole ; the times being 14 mi- 
nutes and 10, both in going down the river: Whereas 
thoſe obſervations, which differ moſt in point of time 
wiz. the 3d and | qth being performed in 18 minutes 
and an half, and 9 minutes and an half, reſpeRtively ; 
have their revolutions more nearly alike, being 612 and 
603; which differ only by one fixty-cighth of the 
whole, From theſe obſervations I was led to 
that the different velocities, wherewith a veſſel moves 
forwards, would make no material difference in the 
number of rotations of the late; or, at leaſt, that 


rities ariſing from other cauſes, even in trials nearly 
ſimilar. 


The 


[ 537 ] 
The next trial of this machine was on board a 
ſmall failing veſſel, in company with Dr. Knight, and 
Mr. William Hutchinſon, an experienced ſeaman, and 
maſter of a conſiderable merchant-ſhip. Our expe- 
dition was upon the river Thames, and ſome leagues 
below the Nore. The intention of the trial here 
was, to find, in general, how far it agreed with the 
log, and how it would behave in the ſwell of the 
ſea ; a compariſon with the meaſure of a real diſtance 
being here impracticable, on account of the tides and 
currents. | oe 
The method of trial was this: We ſuffered the 
Whole log-line to run out, being 357 feet between 
the firſt knot and the end. The perſon, who hove the 
log, gave notice, at the extremes of this meaſure, that 
the perſon, who attended the dial of the machine, 
might ſtop the ſpindle at the beginning and end ; 
while a third obſerved, by a ſeconds-watch, the time 
taken up in running theſe 357 feet. By theſe means, 
we wereenabled to aſcertain the comparative velocity, 
wherewith we moved, and the number of turns of 
the plate at each trial, correſponding to 357 feet by 
the log; which, if the machine and log were both ac- 
curate, ought to have been always the ſame. The 
particulars of theſe experiments are contained in the 
following table. 
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Turns of the 


[ 338 


83 In the river at anchor by the tide 124 
82 The ſame repeated . 1 34 
81 Sailing in the river . 8 
79 In the river at anchor by the tide 1 135] 
76 Sailing in the rirer . 
74 At ſea upon a wind . .. 
74 The ſame repeated . 
71 Sailing in the river 
70 The ſame 
70 Before the wind at ſea We 
70 The ſame Ts 
70 The fame, . 
66 Before the wind in the river 
=. © 
64 The ſame „„ 
64 The fame . 55 
63 At ſea upon a wind 
+ Ha on 
62 Sailing in the river 


It appears from theſe triaks, aide 3 in different po- 
fitions of the veſſel with regard to the wind, both in 


Seconds 
- | of time 
during 

bthe run- 


the river and at ſea, as well by the tides at anchor, 


as in ſailing, that the turns of the plate, correſpond- 
ing with the ſpace of 357 feet by the log, were from 
62 to $3 ; and the times, in which this ſpace was run, 
were from 45 to 135 ſeconds; ; the greater number of 
revolutions anſwering to the greater number of ſe- 
conds. or ſlower movement of the veſſel. Upon 


finding this confiderable diſagreement between the 


log and plate, when ſwift and flow motions are com- 


pared, I did not ſuppoſe, that they proceeded from a 


reta rd- 


[539] 
retardation of the plate in ſwift motions, but from 
the hauling home of the log in flow ones. As for 
inſtance; the log, to do its office accurately, ought to 
remain at reſt in the water, whatever be the motion 
of the veſſel. But even the keeping the line ſtrait, 
and much more the ſuffering the log to haul the line 
off the reel (as practiſed by many), will make the 
log, in ſome meaſure, follow the veſſel, and will be 
greater, in proportion as the time of continuance of 
this action is greater; and therefore the log will fol- 
low the ſhip twice as far in going one knot, when the 
ſhip is twice as long in running it. The conſequence 
of this is, that a veſſel always runs over a greater 
ſpace than is ſhewn by the log-line ; but that this 


error is greater, in proportion as the veſſel moves 


lower. It is this reaſon, I ſuppoſe, that has induced 


the practical ſeamen to continue the diſtance between 
their knots ſhorter than they are directed by the theory. 
Afterwards, in the ſame ſummer, I made ſuch 
another expedition, in a failing veſſel, along with cap- 
tain Campbell of the Mary yacht, and Dr. Knight. 


Having prepared two of theſe machines as near alike 


as poſhble, I determined to try, how far they were ca- 


veniencies, 


the other made 88, 184. During this ſpace, they 
were compared at ten ſeveral intervals. The revolu- 


tion of theſe numbers, in the firſt compariſon, one- 
nineteenth of the whole interval. The errors of each 
interval, in the other compariſons, were, in order, 
two-ſeventeenths, one-nineteenth, one-twentieth, one- 


Yyy 2 fifty 


pable of agreement, when expoſed to the ſame incon- 


and uſed together. During the trial of 
theſe machines, one made 86, 716 revolutions, and 


tions between each interval differed from the propor- 
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fifty- fourth, one-fourteenth, one-cightieth, one- ſixty- 
ſeventh, one · fourteenth, one · ſixteenth; the greateſt 


errors being where the ſpaces were the ſhorteſt. In 
other reſpects, the plates ſeemed to perform their duty, 
in the water, well enough, tho the ſea was as rough, 
in this voyage, as our ſmall veſſel would well bear. 
Laſtly, Being, for ſome time, on board the Fortune 
ſloop of war, commanded by Alexander Campbell, 


Eſq; in company with Dr. Knight, for the pur- 


poſe of making trial of his new-invented ſea-com- 
paſſes, I had frequent opportunities of making uſe of 


theſe machines, by comparing them with one an- 


other, with the log, and with real diſtances; and 
having, by repeated trials, pretty well aſcertained the 


number of turns of the plate, that was equal to a 


given ſpace, by the help of the log, in the manner 
before deſcribed, when the ſhip was upon a middle 


velocity; 1 found the ſpaces, ſo meaſured, nearly con- 


fiſtent with themſelves, and with the truth : But all 
this while the winds and weather were very mo- 


derate. . It afterwards happened, that we run 18 
leagues in a briſk gale of wind, which, tho' not fair 


for us (being before the beam), yet drove us ſome- 
times at the rate of 8 knots an hour, as appeared by 
heaving the log. During this run I obſerved, that the 
reſiſtance of the water, to the line and plate, was very 
conſiderable, and increaſed the friction of the ſpindle 
fo much, as to prevent it from beginning to turn, till 
the plate had twiſted the line to ſuch a degree, that 
when it did ſet a going, it would frequently run 150 


or 200 turns at once. I alfo obſerved, that the wind 


coming acroſs the courſe of the ſhip, blew the cord a 
good deal out of the direction of the ſpindle, 2 
_ _ cauſe 


[ 541 ] 
cauſed the line to rub againſt the ſafeguard- hole, for 
the button to ſtop againſt, as above deſcribed ; which 
undoubtedly occafioned conſiderable friction in that 
place. But the moſt untoward circumſtance, that I 
obſerved, was, that being in a rough, but ſhort chop- 
ing ſea, and failing obliquely acrofs the waves, the 
plate would frequently be drawn from one wave to 
another through the air, without touching the water ; 
and, as it appeared, would jump from one wave to 
another, the unevenneſs of the ſurface, joined to the 
quickneſs of the motion, not permitting the plate to 
follow the depreffion of the water. This evil I en- 
deavoured to remedy, by placing upon the line, at a 
ſmall diſtance before the plate, ſome hollow bullets, 
ſuch as are made for nets, in order to keep the plate 
fo low down in the water, as to be below the bottom 
of the waves. This, in part, I found they did ; but 
they, at the ſame time, added ſo much reſiſtance, in 
their paſſing through the water, that the inconvenience 
was as great one way, as the other. 3 
| Upon making up the account of this run, I found 
the number of rotations were leſs, by one full third, 
than they ought to have been, compared with former 
obſervations; which afforded me a convincing proof, 
that this inſtrument was conſiderably retarded in quick 
motions, : py. 
The length of the line made uſe of was about 20 
fathoms, which I found neceſſary, that the water, 
diſturbed by the body of the ſhip, might be tolerably 
ſettled before the plate was drawn through it; but 
this length of line was alſo an inconvenience, as it 
met with greater refiſtance in the water. 


Upon 
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' Upon the whole, it ſeems to me; that an inſtrument, 
made as above deſcribed, is capable of meaſuring the 
way of a ſhip at ſea, when its veloetty does not ex- 
ceed 5 ſea miles an hour, to a degree of exactneſs ex- 
ceeding the tog. It therefore may be uſeful in the 
menſuration of the velocities of tides, cufrents, &c. 
and alſo in meaſuring diſtances at fea in taking fur- 
veys of coaſts, harbours, -&c. Thas far it feem: 
capable of performing, upon the fuppoſition, that it 
cannot be brought to a greater degree of perfection. 
But this I am very far from fuppofing : On the con- 
trary, I do not deſpair, that it may be brought to an- 
ſwer the end of meaſ'ring the way of a ſhip at fea 
univerſally ; and, for that reaſon, it may not be amifs 
to put down a few hints, concerning the cauſe and cure 
of the errors above-mentioned, for the ſake of thoſe, 
who may hereafter be inclined to proſecute theſe en- 
quiries*, JV! 8 
It appears then from the preceding obſervations, 
that the rotation of the plate is: confiderably retarded 
in the quickeſt motions of the ſhip; and ſenſibly ſo, 
in all velocities exceeding 5 miles an hour. This 
may proceed, firſt, from the friction of the machine 
increaſing in a greater proportion than the power to 
turn it round. Secondly, From the water's being put 
in motion by the ſhip, ſo as to follow it in the ſame 


Upon communicating theſe experiments and obſervations to 
my ingenious friend Mr. William Ruffel, he gave me an account 
of a machine, that he had made trial of in a voyage, ſome years 
ſince, from the Levant, ſo nearly agreeing with the above-deſcribed, 
that one would have imagined we had been of each other's council 
in deſigning them. 
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direction, and that to a confiderable diſtance aſtern. 
And, Thirdly, from the plate's jumping from waye to 
wave, when their concavity is great, and diftance 
little. | BEL 
The firſt may, in ſome meaſure, be helped, by ap- 
plying a loaded fly, of a proper ſize, to the ſpindle of 
the machine, which will prevent its ſticking faſt for 
a time, and then whirling.round with great rapidity, 
as it 1s apt to do when the refiftance is great; by 
which means, the motion will be rendered more equal 
and uniform, as was juſtly obſerved to me by my 
friend Mr. Ellicott of this Society. „„ 
Alſo, if the body of the machine were hung, equally 
poized, upon croſs- centres, like thoſe uſed for ſea- 
compaſſes, or in the manner of a ſwivel- gun, as cap- 
tain Alexander Campbell well propoſed; the ſpindle 
of the machine would readily place itſelf in the ſame 
direction with the line that draws it, and thereby avoid 
unneceſſary frictions from the oblique direction of the 
cord. - 1 . 
Ihe ſecond may be helped by placing the machine 
upon the end of a pole, faſtened near the forecaſtle, 
over the fide of the ſhip. By this means, a ſhorter 
line will be neceſſary, and the plate prevented from 
working in the more diſturbed water at the ſtern. 
Laſtly, Its quitting the water, perhaps, might be 
helped by joining a ſhank of braſs, of ſix inches long, 
and three - quarters of an inch diameter, to the fore- 
part of the plate, to which the cord muſt be faſtened, 
the ends of the ſhank being formed into a figure moſt 
convenient for paſſing thro the water with eaſe. The 
weight of this will cauſe the fore · part of the * 
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fink faſter than the other, and endeavour to give it a 
direction down into the water *. 
I had intended to have made trial of the effect of 
theſe alterations, but have been prevented, partly 
by want of opportunity, and partly from the indif- 
ference, with which I found ſuch a contrivance as this, 
even if brought to perfection, was likely to be re- 
ceived by ſeamen; who, in general, do not ſeem to be 
over fond of making trial of new infiruments, eſpe- 
cially if propoſed by landmen, as, in — they are 
pleaſed to call us. 
Indeed it may be objected, that, could we meaſure 
the way of a ſhip thro' the water ever ſo exactly, 
unleſs fome method were found out, of aſcertaining 
the currents, &c.; a ſhip's courſe, with reſpect to the 
globe, could not hereby be determined. But then it 
may be replied, with equal juſtice, that it 1s for want 
of a means of meaſuring the way of a ſhip thro the 
water (and this compared with other check obſerva- 
tions), that the drift and velocities of the principal 
currents have not already been determined. 
Mr. de Saumarez, in his ſecond paper, of March 
1729. makes mention of another machine for this 
purpoſe, which he himſelf acknowleges to be inferior 
to his former, eſpecially in rough weather at ſea. But 
as ſeveral others have fallen upon, and propoſed, a ma- 
chine fimilar to this; it may not be amiſs to add the 
following remarks upon it. The firſt mover, in this, 
is compoſcd of four arms, fixed to the bottom of a 


* 


3 


* Mr. Ruſſel's plate was joined toa ſhank, who never found it 
to Jump out of the water, at any time, when he made uſe of it. 


it 


- Tan? 
perpendicular ſpindle z each arm is furniſhed with a 
vane, which opens one way, and ſhuts the other, as 
ſome have attempted the making of horizontal wind- 


mills. This, by being carried thro' the water progreſ- 
fively, will turn round, and the faſter, as the ſhip 
moves faſter : But to judge, whether it will doit pro- 


portionably in all velocities of the _ let us con- 


. — 
That a good fai fa ling ſhip will frequently fail at 
4 rate of 10 fea miles 60 to a degree) an hour, 
which is at the tate of 17 feet per ſecond. 
1 Sup ſing the ſide of the fly, where the vanes 
are Cloſed, to. be retained by the water at reſt ; the 
oppoſite fide of the fly, where the vane is open, muſt 
meet the water with a velocity double to that of the 
ſhip, or at the rate of 34. feet in a ſecond; as would 
be the cafe with the upper part of a coach-wheel, 
whoſe velocity thro” the air is double to that, where- 
with the ns moves forward. 

3. That a plane ſurface of 3 inches ſquare, movies 


thro the water with a velocity of 34 feet per ſecon 


will meet with a reſiſtance, nn, to 70 pounds 


avoirdupoize. 

4. That the reſiſtance, which the open vanes will 
meet with in the water, will, in ſwift motions, be very 
conſiderable, and, of conſequence, the fly will move 

much flower than it ought to do, if chele reſiſtances 


were leſs. 

That from hence benin much reaſon to doubt. 
ah the reſiſtance of the medium, and friction af 
the machine, taken together, will always produce ſuch 

diminution, in the number of turns, as that the num- 
der of revolutions, actually ſhewn by the indexes, 
2 2 2 | may 


p 2 
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| may be the ſame, when the ſame "IR is gone over 
with a great nn as with a ſmall one. 
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LXXI. Obſervationes Eci frm 8 ai 
Fovis habite L. [lifſpone in Regali Collegio 
Beatiſſimæ Virginis q neceſſitatibus, dictæ d 
Juoanne Chevalier, Preſbytero Seculari Con- 
gregationis Oratorii, Anno 1753. 


Read Feb. 14, IE 30 Aprilis, cœlo clariflimo, ob- 

" O . ſervavi, teleſcopio Gregoriano 6 pe. 
dum longitudinis, emerſionem primi fatellitis e 
umbra Jovis, hora  poſtmeridiana temporis veri 9h . 


57. 48". 
Die 24 Maii, iterum cœlo puriſſimo : obſervari, 


| eodem te leſcopio Gregoriano, emerſionem tertii ſa- 
tellitis ab umbra Jovis, hora ** tem — 


veri 85 19 6. 


LXX l. L. Obfervati Solis Ache U e 
bita, in Aide Beatiſimæ Virginis d my ; 
tatibus, nuncupate a Foanne Chevalier, 


a 
Preſhytero Congregationis Oratorii „ die 
26 Ofobris 17 53. 2 


Read Feb. 1, LIT UNC ſolis defectum commod?, ac 
— exacte obſervare potui, cœlo cla- 
riſſimo ac puriffimo. Initium ac finem eclipſis te- 


leſcopio x 5 palmorum examinavi, digitos vero obſcu- 
| rations 
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rationis micrometro menſus ſum. Eodem tempore 
ſodalis meus phyſicz profeſſor, eaſdem eclipfis phaſes 
obſervabat in ſpecie ſolis, in charta alba depicta, per 
alium tubum duabus lentibus inſtructum. 


h 
Initium eclipſis JC 
2 digiti obſcurations 7 43 54 
4 digiti ; C 5 7 56 40 
111111111 ᷣͤ -Þ = | 
P77  -. - ©» 
10 digiti . LF „ v 234 @® 
Major obſcuratio hen digitorum | Tho 
ac 5 min. „„ 46 
VC 0 
2 digiti N V 20 
̈XiF„ 8 8 18 


Prope tem pus maximæ obſcurationis, luce ſolis 
notabiliter imminutà, Jovem, Venerem, aliquaſque 
 ſtellas, prime ac ſecundæ magnitudinis, videre licuit. 
Mercurium tamen, propter ejus ad ſolem appropin- 
quationem, aſpicere non potui. 
pßpeculum catoptricum diametri trium palmorum, 

in cujus foco plumbum liqueſcit, & ex ligno flamma 
ſtatim excitatur, eadem phænomena efficiebat, cum 
ſolis digiti ſeptem jam obſcurati eſſent: poſt tempus 
tamen majoris phaſis, lignum in foco ſuſpenſum per 

aliquod temporis intervallum minimè combuſſit. 
T empore majoris obſcurationis aer frigeſcere czpit, 
2 2 2 2 valido 


ſupra terminum congelationis aquæ obtinebat. 


vi x. one of the firſt, and another of the third, both 


_ obſerved, in a very 
leſcope fix feet long. Dr. Bevis, from a great num- 


3 - 

valido flante vento a ſetemptrione; craſſique vapores 

aſcendere viſt ſunt è fluvio portuque vicino. 
In thermometro domini de Reagmarr, ſequentes 

mutationes obſervatæ fuere. 

7h 20 Spiritus vini 12* & dimidiom altitudinis 


1 5 N | 0. 
RW A 3 1 
8 30 N = . „„ 
8 43 0 1 
f 8 3 "BE 
3 . 5 8 © 31 
1 . . . . „ ©X 
» 0. "em .-. 


 abriiiiinis! 
by M. John 
By James 


LXXII. 8 1 of * 
Obſervations zaken at Liſbon 


Chevalier in the Year 1753. 
Short, M. A. and F. R. &. 


Read March 1 HIS gentleman mentions two emer- 
„ ſions of the ſatellites of Jupiter, 


clear air, with a Gregorian te- 


ber of obſervations, has computed | formule of tables for 
the times of the immerſions Have emerſions of the firſt 
ſatellite of Jupiter, and which times we have ſeldom 
found to differ from the obſervations above 10" : By 
com- 


TJ 
comparing, therefore, the time of the emerſion of the 


firſt ſatellite obſerved by this gentleman, with the time 
computed from theſe Formule, the difference of lon- 
gitude between London, at St. Paul's, and the place 
of obſervation at Liſbon, comes out to be 36' 6"; and 
by ſeveral former correſponding obſervations the dif- 
ference had been found to be 36 10". By ſome ob- 
ſervations of the ſame ſatellite, ſent me lately by the 
reverend P. Pezenas at Marſeilles, and 7c 4 he had 
received from ſome aſtronomers at Liſbon, the dif- 
ference of longitude between London and Liſbon is 
ſometimes 34, and ſometimes 35: But it is to be re- 
marked of theſe gentlemen, that tho they both ob- 
ſerved at the inn place, and thro' refracting tele- 
ſcopes of the fame — yet they ſometimes differ 


from one another a whole — in the time of 
emerſion. 


M. Chevalier farther mentions the obſervation of | 
the eclipſe of the ſun laſt October, thro a teleſcope of 
15 palms. He ſaw both the beginning and end, in a 


very clear air ; and fays, that the greateſt quantity of 


the eclipſe was 11 digits and 5 minutes, which he 
meaſured with a micrometer ; but, unluckily, has not 


given us either the diameter of the ſun, or that of the 
moon, which he might have meaſured (for the eclipſe 


was annular), tho' he was at the pains of meaſurin 


all the digits, beth in the increaſe and decreaſe of the 


eclipſe. He further takes notice, -that, at the time of 
the greateſt obſcuration, the light of the ſun was re- 


markably diminiſhed ; and that they were able to ſee 


Jupiter, Venus, and ſome ſtars of the firſt and ſecond 
magnitude; but he could not ſee Mercury, on account 


of 


CNT 
of his proximity to the ſun: And that a reflecting 
ſpeculum, of three palms in diameter, which could 
melt lead, when placed in its focus. and inſtantly ſet 
wood in a flame; did produce the ſame effects, even 
when the ſun was ſeven digits eclipſed; but that, 
about the time of the greateſt obſcuration, it was not 
able to burn wood, tho' held in its focus for ſome 
time: And that, at the ſame time, the air became 
very cold, the wind blowing hard from the north ; 
and that ſome vapours, or fog, were ſeen to riſe out of 
the river and adjacent harbour. 


of wine thermometer of M. de Reaumur, during the 
ecliple, 


The fame eclip ſe of the fon was aunt alſo at 
Liſbon by A. P. Euſebius da Veiga, profeſſor of ma- 


thematics. His times of the beginning and end are 


 ſomewhatearlier than thoſe of M. Chevalier; and he 
alſo makes the greateſt obſcuration larger, by 3 mi- 
nutes of a digit. . | 


To his account of this eclipſe he ſabjoins ſome oc- 
cultations of ſtars by the moon, obſerved by him at 
Liſbon laſt 


corni, on the 5th of October, 


He likewiſe mentions ſome alterations in the ſpirit 


r; vi. of Venus, on the 27th of July; 
of æ Libre, on the 5th of Auguſt; and of 6 — 


ws. or #9 


in 


Lam, Sir, 


Denmark-Court, 
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1 XXIV. An Explanation of an Inft — 


for meaſuring ſmall Angles, the firſt Ac- 
count of which was read before the Royal 
Society 
Dollond. I: a Letter to 
M. A. and F. R. S. 


z- LA 


James Short, 


Read Apr. 25, 

* time ago, of a new micrometer, 
was contained in as few words as poflible ; being ra- 
ther defirous, that experiments might be made, before 
I faid much concerning it: But fince your many 
repeated ex 


{trations of the principles which it is founded upon, 


which I here ſend you inclos'd, and which you may 
Royal Society, if you think proper. 


lay before the 


Your moſt obedient humble ſervant, 


April 4. 1754. : 
Efore I enter upon particulars relating to this mi- 


paratory obſervations on the nature of ſpherical glaſſes, 
lo far as may 


Planation more eaſily underſtood. 
Obſervation 1. It is a property of all convex ſphe- 
ncal glaſſes to refract the rays of light, which are 
tranſmitted through them, in ſuch a manner, as to 
collect all thoſe that proceed diverging from any one 
point 


May 10, 1753. By Mr. John 
HE account which I gave you, ſome 


periments have confirmed what was ex- 
pected from it, I have endeavoured to draw up a 
more full account of this inſtrument, with demon- 


John Dollond. 


- crometer, it will be proper to make a few pre- 


be neceſſary to render the following ex- 
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point of a luminous object, to ſome other point; 
whoſe diſtance from the glaſs depends chiefly on its 
convexity, and the diſtance of the object from it. 

Ob/. 2. The point, where the rays are thus col. 
lected, may be conſidered as the image of that point, 
from which they diverge. For if we conceive ſeveral 
radiant points thus emitting rays, which, by the re- 
fractive quality of the glaſs, are made to converge to 
as many other points; it will be an eaſy matter to 
underſtand, how every part of the object will be truly 
repreſented. As this property of ſpherical glaſſes is 
explained and demonſtrated by all the writers on op- 
tics; it being the very foundation of the ſeience, the 
bare mention of it is ſufficient for the preſent purpoſe. 
0, z. It will be neceſſary, however, to obſerve 
farther, that the lines connecting every point in the 
object with its correſponding ones in the image, do 
all interſect in a certain point of the axis or line paſſ- 
ing thro' the poles of the glaſs, where its two ſurfaces 
are parallel, and may be properly called its centre : 
Whence it appears, that the angles ſubtended by the 
object and its image from that point, muſt be equal: 

And therefore their diameters will be in the ſame 
ratio, as their diſtances from that point. 
06% 4. As the formation of the image by the glaſs 

depends entirely on the property above-mentioned, 
that is to fay, its collecting all the light, that is in- 

cident on it, from the ſeveral points of the object into 
as many other points at its focus ; it follows, that any 
ſegment of ſuch a glaſs will alſo form an image equal, 
and every way fimilar, to that exhibited by the whole 
glaſs; with this difference only, that it will be 10 
much darker, as the area of the ſegment is leſs than 
that of the whole glaſs, 


0% 


| 996 

05/ 5. The axis of a ſpherical glaſs is a line con- 
necting the centres of the ſpheres, to which the two 
ſurfaces are ground ; and where-ever this line paſſes 


it happens, that this line does not go thro” the ſub- 
ſtance of the glaſs, ſuch a glaſs is ſaid to have no in- 
ternal centre; but it is conceived to be in its plane 
produced, till it meets the axis: And this imaginary 
point, tho external to the glaſs, is as truly its centre, 
and is as fixed in its poſition to it, as if it were 
actually within its ſubſtance. 

0/6. If a ſpherical glaſs, having its center or 
pole near its middle or centre of its circumference, 
ſhould be divided by a ſtrait line through the middle; 
the centre will be in one of the ſegments only. For 
how exact ſoever a perſon may be ſuppoſed to be in 
cutting it thro' the centre; yet tis hard to conceive, 
how a mathematical point ſhould be divided in two : 
Therefore the centre will be internal to one of the ſeg- 
ments, and external to the other. But if a ſmall mat- 


ter be ground away from the ſtrait edge of each ſeg- 
they will more eaſily be brought to a coincidence. 


gether, ſo as to make their centres coincide ; the 
images, which they give of any object, will likewiſe 
coincide, and become a fingle one. This will be the 
caſe, when their ſtrait edges are joined to make the 
olaſs, as it were, whole again : But let the centres be 


each ſegment give a ſeparate and diſtinct image of any 
object, to which they may be expos'd. 

0% 8. Tho' the centres of the ſegments may be 
drawn from their coincidence, by removing the ſeg- 
4 A ments 


thro the glaſs, there the ſurfaces are parallel. But if 


ment, both their centres will become external ; and ſo 


06/. 7. If theſe two ſegments ſhould be held to- 


any- how ſeparated, their images will alſo ſeparate, and 
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ments in any direction whatever; yet the moſt conve- 
nient way for this purpoſe is, to ſlide their ſtrait edges 
one along the other, till they are re- 
mov'd, as the figure in the margin re- 
preſents them: For thus they may be 
moved without ſuffering any falſe light 
to come in between them. And by this 
way of removing them, the diſtance be- 
tween their centres may be very conve- 
niently meaſured ; viz. by having a Vernier's divi- 
ſion, commonly, tho falſely, call'd a Nonnius's, fixed 
to the braſs- work, that holds one ſegment, ſo as to 
fide along a ſcale on the plate, to which the other 
part of the glaſs is fitted. 
O8f. 9. As the images of the ſame object are ſe- 
parated, by the motion of the ſegments; ſo thoſe of 
different objects, or different parts of the ſame object, 
may be made to coincide. Suppoſe the ſun, moon, 
or any planet, to be the object; the two images 
thereof may, by this contrivance, be removed, till 
their oppoſite edges are in contact: In which caſe, 
the diſtance between the centres of the two images 
will be equal to the diameter of either; and fo of my 
other object whatever. 

Obſ. 10. This divided glaſs may be uſed, as a mi- 
crometer, three different ways. In the firſt place, it 
may be fixed at the end of a tube, of a ſuitable length 
to its focal diſtance, as an object-glaſs; - the other end 
of the tube having an eye-glaſs fitted as uſual in aſtro- 
nomical teleſcopes. Secondly, It may be applied to 
the end of a tube much ſhorter than its focal diſtance, 
by having another convex glaſs within the tube, to 
ſhorten the focal diſtance of that, which is cut in two. 
Laſtly, It may be applied to the open end of a re- 

flecting 
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fiecting teleſcope; either of the Newtonian, Grego- 
rian, or Caſſegrain conſtruction. And tho this laſt 

method is much the beſt, and moſt convenient, of 
the three; yet, as the firſt is the moſt natural, as 
well as the eaſieſt to be underſtood; it will be proper 
to explain it fully, and to demonſtrate the principles, 
on which this micrometer is conſtructed, by ſuppoſing 
it made uſe of in the firſt way: Which being done, 
the application of it to other methods will be readily 
underſtood. 
Having thus, by the foreg going obſervations, given 
the nature and effects of this di- 
glaſs, I ſhall proceed to demonſtrate the 


a — idea 

vided object 

principles, from whence the meaſures of the angles 
are to be obtained by this inſtrument; which wil 


| be 
done wo the following 5 


PR OPOSITION '2 


Suppoſe a divided object. glaſi fixed at the end of a 
tube, according to he Fr method, and the tube di- 
refted to the object intended to be meaſured ; and 
Suppoſe, likewiſe, the ſegments removed from their 
original pofition, in the manner directed under Obſ. 

T Gl the oppoſite edges of the two images are ſcen in 

contact at the Sep of the eye-glaſs : Then, I ſay, 

the angle ſubtended, by the diſtance between the cen- 
tres of the ſegments, from the focus of the eye-glaſs, 
where the edges are ſeen in contact, is equal to the 


angle ſubtended by the diameter r of the object from 
that un paint. 


Demonſtration. 


Let the line A B (ſee the next page) repreſent 
the diameter of the obje& to be meaſured ; and the 


4 A 2 points 


A 


H 


C 556 


[__ points C D the centres of the two glaſs 


ſegments : : Allo G the focus where the 
images of the extremities of the object 
are coincident. It is evident, from 
Ob. 3. that A G and 5 G are ſtrait 
lines, that paſs thro the centres of the 
ſegments, and connect the extreme 


therefore, as the diameter of the object 


and the diſtance between the centres of 


the ſegments are both inſcribed be- 


tween theſe two lines, they muſt needs 


ſubtend the ſame angle from the point 


N E. D. 

The focal diſtance C G, or D G, is 
variable, according to the diſtance of 
the object from the glaſs: So that it 
decreaſes as the diſtance of the object 


object is ſo far off, that the focal length 


of the glaſs hears no proportion to its 


diſtance; then will it be leaſt of all, 


as CF or DF; and the point F is 


call'd the focus of parallel rays. Any 


other focus, as G, being the focus 


focus; as it reſpects a particular di- 


points of the object with their cor- 
reſponding points in the images; and 


where thoſe lines meet; which 1 is at G. 


from the glaſs increaſes; and when the 


of a near object, is call'd a reſpective 


ſtance: But the focus of paralle] rays 


reſpects all objects that are at a very 
great diſtance; ſuch as is that of all the 
heavenly bodies. 


P ro- 
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PrRorosITION II. 


HE : EF:: HG: 


The de n eden of this propoſition 1 may be ga- 


thered from any treatiſe of dioptrics; it being a ge- 
neral rule for finding the reſpective focus io any given 


diſtance, when the focus of parallel rays is known. 


PrRoeoOsITION III. 


The angle fubtended by the diameter of the object, 
From the glaſs, is equal to that ſubtended, F the 


opening of the centres of the ſegments, from the 
- focus of parallel rays. That 1s, the angle AEB 


equal to the angle CFD. 


Demonſtration. 


It appears, by inſpection of the figure, that 


AB: CD:: HG: EG. 
EG. 
Then, as the two laſt terms of theſe two analogies 


are "alike ; the two firſt terms of one will be in the 


ſame proportion as the two firſt terms of the r; 
which gives the following proportion: A B: CD: 
HE: E F. Whence the truth of the propſton i is 
evident. 

From 


The diſtance H E of the obje# from the glaſs, is to 
EF, the focal diſtance of parallel rays, as the 
diftance H G of the object from its image is to E G, 
the diſtance * the image £0 the glaſs: : That is, 
E G 
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From this propoſition it appears, that the angle 
ſubtended by the diameter of the object from the 
glaſs, is found without any regard to the diſtance of 
the object, or to the diſtance of the reſpective focus, 
where the image is ſeen; as the meaſure depends en- 


tirely upon the focus of parallel rays and the opening 
of the ſegments. We may likewiſe, from hence, de- 


rive a rule for the quantity of the angle, without con- 


fidering the length of the glaſs. Let an object, whoſe 


diameter is known, be ſet up at ſome known diſtance; 


the angle it will ſubtend from the glaſs may then be 
found by trigonometry : Then let it be meaſured by 
this micrometer, and the diſtance, between the cen- 


tres of the ſegments, found on the ſcale already men- 


tioned, will be the conſtant meaſure of the ſame 
angle, in all other caſes: Becauſe the diſtance of the 
object makes no alteration in the meaſure of the 
angle, as has been demonſtrated: And thus having 
obtain'd the diſtance between the centres of the ſeg- 
ments, which anſwers to any one angle, all other di- 
ſtances may be computed by the rule of three. 
All that has been hitherto faid relates to the firſt 
method of ufing this micrometer ; that is, by fitting 


it to the end of a tube ſuited to its focal length, and 


by viewing the images with a proper eye-glaſs, in the 
manner of an aſtronomical teleſcope. But the length 
of the tube, in this way, would be very troubleſome ; 
and therefore it will be proper to conſider other me- 
thods, for an eaſier management. I ſhall, therefore, 
proceed to the ſecond method, mention'd in OH,. 10. 
which is, by uſing another object- glaſs to ſhorten the 
focus of that which ſerves for the micrometer. . To 
aci- 
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facilitate the underſtanding of this method, it will be 
neceſſary to premiſe the following obſervation. 

O8/. 11. Rays of light, which are brought to 
ſuch convergency as to form the image of an object, 
proceed, after that, diverging, in the manner they did 
when they iſſued from the object before they were 
tranſmitted thro the glaſs; and therefore they may 
be again collected by another ipherical glaſs, fo as to 
form a ſecond reprel: ntation of the fame object; 
which may again be repeated by a third glaſs, Oc. 
So that the firſt image may be conſider'd as an object 
to the ſecond glaſs, and the ſecond image will be an 
object to the third, and ſo on. Tho' theſe images 
may be very different, in reſpect to their magnitudes, 
yet they will be all fimilar ; being true repreſenta- 


tions of the ſame object: This will hold good, tho” 


the ſecond glaſs ſhould be put ſo near. the firſt as to 
receive the rays before the image is form d: For as 
the rays are tending to meet at a certain diſtance, the 
ſecond will receive them in that degree of conver- 


gency, and, by an additional refraction, bring them 


to a nearer focus; ; but the image will ſtill be ſimilar 
to that which would have been made by the firſt glaſs, 
if the ſecond had not been there. 


Upon this principle all refracting teleſcopes are 


made ; ſome of which are a combination of four, 


five, or fix, glaſſes. The firſt glaſs forms an image 


of the object; the ſecond repeats the image, which 
it receives from the firſt; and ſo on, till the laſt glaſs 
brings a true repreſentation of the object to the eye. 
The fame may be ſaid of reflecting teleſcopes : For 
a ſpherical mirror acts in the ſame manner, in that 
reſpect, as a ſpherical glaſs. 


Now 
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Now let this be applied to the ſubject in hand. 

Suppoſe the focal diſtance of the divided object-glaſs 

to be about forty feet; and ſuppoſe the ſegments to 

be open'd wide enough to bring the oppoſite edges of 

an object in contact: Then let another object-glaſs, 

uncut, be fix d within the tube, of a proper degree of 

convexity, to ſhcrten the focus of the other as much 

as may be requir d; ſuppoſe to twelve feet: By what 

has been juſt now obſerv'd, this glaſs will repreſent 

the two images in the ſame form which would have 

been exhibited by the divided glaſs, if this other glaſs 

had not been there. For tho' the images are not yet 

form'd, when the ſecond glaſs receives the rays ; yet, 

as thoſe rays are converging towards it, the ſecond 

glaſs muſt repreſent thoſe images in the fame poſition, 

and form, as the tendency of the rays requires. For 

while the ſegments are fix'd in their pofition to each 

other, their images will alſo be fix'd in their poſition; 

and let them be repeated ever ſo many times, by re- 

fraction thro' ſpherical glaſſes, or by reflexion from 

T0 ſpherical mirrors, they can ſuffer no alteration 1n their 

Poſition to one another. By this means, the teleſcope 

may be ſhorten'd, at pleaſure, tho' the ſcale for the 

meaſure of the angles will remain the ſame. The 

only inconvenience, which the ſhortneſs of the tele- 

ſcope introduces, is a want of ſufficient diſtinctneſs; 

which will ſo far hinder the exactneſs of the obſer- 

vation, as the contact of the edges cannot be ſo accu- 

_ detei min d, as they might be with longer tele- 
copes. 

This difficulty is intirely remov'd by fixing the di- 
vided glaſs at the end of a reflecting teleſcope : For 
the reflexions and refractions, which the rays mult 

undergo 


© ev? 7) 


Ul 
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undergo in paſſing thro the teleſcope, will no way 
alter the poſition of the images which the rays, that 
have paſſed thro' the ſegments, are tending to: For, 
as has been already obſerv'd, a number of reflexions 
and refractions may repeat the images, and alter their 
magnitudes; but can make no alteration in their pro- 
portions. 


1 Therefore this way of fixing the Aided gl a San Y 
reflecting teleſcope, which was the third method pro- 
pos'd, is, by far, the beſt; as ſuch teleſcopes of mo- 


derate and manageable lengths, when well made, are 
capable of magnifying conſiderably, and ſhewing ob- 


jects to great advantage. This micrometer's being 
applicable to the reflecting teleſcope, with ſo much 


certainty, is no inconſiderable advantage: For any 
one will eaſily underſtand, that, to meaſure the dia- 
meter of a planet exactly, it is neceſſary, that the pla- 
net be magnify d, and ſnew d diſtinctly, which could 


not be obtain d, in the common way, without very 


great lengths; ſuch as render d it very difficult, not to 
ſay impracticable, to take exact meaſures. Beſides, 


the common micrometer 1s limited, in this reſpect, 
upon another account; viz. becauſe the diameter of 


the planet cannot be meaſur d, without having the 
whole planet within the field of the teleſcope which 
confines the magnifying power within very narrow 
bounds; whereas, by this method, nothing more is 


requir d, than to ſee the contact of the edges, which 
allows th 


e magnifying power to be increas d at plea- 
ſure. 85 
In the common micrometer, the object is to be 


taken between two wires, ſo that the contact of its 


edges with thoſe wires cannot be obſery'd at one view ; 
4. 5 and 
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way, where he could ſcarce, with much fatigue, be 


I 562 ; 
and the leaſt motion of the teleſcope, whilſt the ob- 
ſerver is turning his eye from one wire to the other, 
muſt oblige him to repeat the obſervation ; whereas, 
by this method, the contact of the edges of the images 
is not at all affected by the motion of the teleſcope. 
Whence the compariſon of this micrometer, with the 
common ſort, in this reſpect, ſtands thus: The one 
requires great ſteadineſs in the teleſcope, but yet it is 
applicable to none, but ſuch as are very difficult to 


keep ſteady; the other does not require ſuch ſteadi- 


neſs, tho' it 8 applicable to ſhort teleſcopes, which 
are eaſily managed. 0 e 


Theſe advantages not only add to the certainty of 


the obſervation, but aſſiſt vaſtly in the expedition; 
for an obſerver may make twenty obſervations, in this 


ſure of one with the common micrometer. Ex- 
pedition in making obſervations, muſt be allowed a 
very great advantage, in this climate, where the un- 
certainty of the weather renders aſtronomical obſer- 


vations ſo precarious, that no opportunities, even the 


moſt tranſient, ſhould be let flip An inftance of this 

was given in to the Royal Society, in an account of 

the eclipſe of the ſun laſt October. 5 

As the motion of the teleſcope gives the obſerver no. 

great inconvenience, in this method; neither does the 

motion of the object at all diſturb his obſervation (I 
mean fuch a motion, as that of the heavens is). This 
gives. him leave to take the diameter of a planet, in 
any direction; or the diſtance between two ſtars or 
planets, let their fituation be how it will ; in which 
reſpect the common micrometer is abſolutely de- 
fective; as it can give no angles, but ſuch as are per- 
pendicular 


2 
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pendicular to the line of their motion; tho che dia- 
meters of the planets, in other directions, is very much 
wanted; it being highly probable, from the laws of 
motion, and what we ſee in Jupiter, that ſuch planets, 
as revolve round their axes, have their polar diameters 
ſhorter than their equatorial ones. 
The diſtances of Jupiter's ſatellites from one an- 
other, or from Jupiter's body, cannot be meaſured, 
with any certainty, in the common way, as their po- 
fition is always very far from being at right angles with 
the line of their motion: Neither can the moon's 
diameter, which muſt be taken from horn to horn, 
ſcarce, ever be obtained that way, becauſe it very 
rarely happens, that the diameter, tobe meaſured, lies 
at right angles to the line of her motion. The ſame 
may be ſaid of the diſtance between two ſtars. But 
this micrometer gives angles, in every direction, with 
equal caſe and certainty ; the obſervation being alſo 
finiſhed in an inſtant, without any trouble or fatigue 
to the obſerver. For as there are no wires made uſe 
of, this way, in the field of the teleſcope; fo the ob- 
ſerver has no concern about any illumination. The 
largeneſs of the ſcale deſerves alſo to be taken notice 
of, as it may, in this micrometer, be increas d almoſt 
at pleaſure, according as the ſmalneſs of the object 
requires. Another inconvenience attending the eom- 
mon micrometer is, the variation of the ſcale, ac- 
cording to the diſtance of the object. As the teleſcope 
muſt be lengthen'd, or drawn out farther, for ſhort 
diſtances; the ſcale, which depends upon that length, 
18 thereby increas'd; which . renders the meaſure of 
the angle very uncertain: Whereas, in this micro- 
meter, the ſcale is the ſame at all diſtances ; {o that 
the le may be meaſured with the utmoſt cer- 
4B 2 tainty, 
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and the leaft motion of the teleſcope, whilſt the ob- 


ſerver is turning his eye from one wire to the other, 


muſt oblige him to repeat the obſervation; whereas, 
by this method, the contact of the edges of the images 
is not at all affected by the motion of the teleſcope. 
Whence the compariſon of this micrometer, with the 
common ſort, in this reſpect, ſtands thus: The one 
requires great ſteadineſs in the teleſcope, but yet it is 
applicable to none, but ſuch as are very difficult to 
keep ſteady ; the other does not require ſuch ſteadi- 
neſs, tho it is applicable to ſhort teleſcopes, which 
are eaſily managed. 3 
Theſe advantages not only add to the certainty of 
the obſervation, but aſſiſt vaſtly in the expedition; 
for an obſerver may make twenty obſervations, in this 
way, where he could ſcarce, with much fatigue, be 
ſure of one with the common micrometer. Ex- 
pedition in making obſervations, muſt be allowed a 
very great advantage, in this climate, where the un- 
certainty of the weather renders aſtronomical obſer- 
vations ſo precarious, that no opportunities, even the 
moſt tranſient, ſhould be let ſlip An inſtance of this 
was given in to the Royal Society, in an account of 
the eclipſe of the ſun laſt October. 3 
As the motion of the teleſcope gives the obſerver no 
great inconvenience, in this method; neither does the 
motion of the object at all diſturb his obſervation (I 
mean ſuch a motion, as that of the heavens is). This 
gives him leave to take the diameter of a planet, in 
any direction; or the diſtance between two ſtars or 
planets, let their ſituation be how it will; in which 
reſpect the common micrometer is abſolutely de- 
fective; as it can give no angles, but ſuch as are per- 
FFF pendicular 
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pendicular to the line of their motion; tho the dia- 
meters of the planets, in other directions, is very much 
wanted; it being highly probable, from the laws of 
motion, and what we fee] in Jupiter, that ſuch planets, 
as revolve round their axes, have their polar diameters 
ſhorter than their equatorial ones. 

The diſtances of Jupiter's ſatellites from one an- 
other, or from Jupiter's. body, cannot be meaſured, 
with any certainty, in the common way, as their po- 

ſition is always very far from being at right angles with 8 
the line of their motion: Neither can the moon's 
diameter, which muſt be taken from horn to horn, 
ſcarce ever be obtained that way, becauſe it very 
rarely happens, that the diameter, to be meaſured, lies 
at * angles to the line of her motion. The ſame 
may be ſaid of the diſtance between two ſtars. But 
this micrometer gives angles, in every direction, with 
equal caſe and certainty ; the obſervation being alſo 
finiſhed in an inſtant, without any trouble or fatigue 
to the obſerver. For as there are no wires made uſe 
of, this way, in the field of the teleſcope; ſo the ob- 
ſerver has no concern about any illumination. The 
largeneſs of the ſcale deſerves alſo to be taken notice 
of, as it may, in this micrometer, be increas d almoſt 
at pleaſure, according as the ſmalneſs of the object 
requires. Another inconvenience attending the eom- 
mon micrometer is, the variation of the ſcale, ac- 
cording to the diſtance of the object. As the teleſcope 
muſt be lengthen d, or drawn — farther, for ſhort 
diſtances; the ſcale, which depends upon that length, 
18 thereby increas'd; which. renders the meaſure of 
the angle very uncertain: Whereas; in this micro- 
meter, the ſcale is the ſame at all diſtances; ſo that 
the angle may be meaſured with the utmoſt cer- 

4B 2 tainty, 
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micrometer is a complete inſtrument. in- its kind ; 


without any of their diſadvantages : And there is no 
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LXX V. W 2 . of an Barthquale felt at 


Read Apr. 25, 


the ſhocks, which happen 
became immediately fenfible of what it was. In the 


much unlike that made by an empty hearſe driven 


with that, which I — to have heard, with both 
the ſhocks, in London, in 1 750. The violence of the 


[564] 
tainty, without any regard to the diſtance of the 


Upon the whole, it may be concluded, that this 


having many advantages above the common ſort, 


doubt, but, when brought into practice, it will tend 
much to the advancement of aſtronomy. 


Vork on the 19th of April 1754. In 4 
Letter from Mr. David Erſkine Baker zo 
T * Birch, D. D. Secret. R. 1 


Dear Str, 


N Friday night laſt, the 500 5 in 

3 ſtant, at about eleven o clock, we 
were alarm' d, in this city, with the ſhock of an earth- 
quake. As I was myſelf in London, and felt both 
nd there in the year 1750, 1 


room, in which I was fitting, which was on a firſt floor, 
the tremulous, or rather undulating, motion of the floor 
was very plain ; and the windows rattled, as if they 
had been ſhaken by a ſudden ſquall of wind. The 
ſhock lafted for about three ſeconds, and was at- 
tended, or rather preceded, by a rumbling noiſe, not 


over a ſtone pavement, and, indeed, exactly the ſame 


ock 
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ſhock ſeem'd to me to be nearly the ſame with that 
of the 8th of February, but not ſo great as that of 
the 8th of March, in that year; and the courſe of it, 

as far as I have been enabled to judge, not only from 
my own obſervation at the time, but from the ac- 
counts of others, ſeem'd to be nearly from ſouth-weſt 
to north-eaſt, it being felt the ſtrongeſt in the ſtreets 
wyhiictr run in that direction; 
gate, where I lodge; in Mary-gate, and Lopp- lane; 
in the latter of which, I was told, that a chamber- 
bell, in a gentleman's houſe, was heard to ring very 


diſtinctly; and a gentlewoman of my acquaintance, 


in a ſtreet, which runs parallel to theſe, who was very 
weakly, and was ſitting up after a lying-in, was al- 
moſt thrown forwards but of her chair by the ſhock. 

As II have no great correſpondence i in this county, and 
am, moreover, going to leave it in about a fortni ght 8 


time, I fear 1 ſhall not be enabled to trace out the ex 


tent of this ſhock; tho I am inform'd, it was felt 
very ſenfibly at Foforth, Biſhopthorpe, Huntington, 
and Heſslington, ſmall towns at two or three miles 
diſtance from this city; and alſo at Selby, about ten 
miles to the ſouthward of York. If you ſhould think 
this account worth communicating: — your illuſtrious 
Society, you are entirely at liberty ſo to do; and 1 
beg you would believe, that Iam, — he utmoſt fin- 
_ and reſped, ' Sir, 


Your 1 * 


moſt obedient humble ſervant, 
York, April 21, NM TT heli = 


1754. D OY _ David Exſkine Baker. 


P. S. 
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P. 8. Since the writing of the . r have been 
inform'd, that, in two or three houſes, finging 
birds, which were at the time rooſting in their 


| cages, were thrown off their perches by the ſud- 
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LXXVI. as Helis arion of fome Theorems 


wich. ſuggeſt ſome remarkable Properties 

F the Circle, and are of Uſe in reſolving 
Fraclions, whoſe Denominators. are Certain 
Multinomials, into more ſim ple ones. E bd 


Mr. Jaba Landen. „„ 
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fiderable uſe in the doQ:ine of fluxions, by render- 
ing, in many, caſes, the buſtneſs-of computing fluents 
more eaſy, "at, on peruſal, be obvious to every one 
acquainted with that þ branch. of. ſcience. Therefore, 


affords us wonderful aſſiſtance in many phyſieal en- 
quiries) may be a means of extending our knowlege 
in philoſophy; it is preſum'd, that this paper will 


Society. 


© 


E 5 


Suppoſing = === where & and j de- 


note the fluxions of the variable quantities x and y 


KAY 


. "HAT the princip 70 theerams, be- 
low inveſtigated, will be of con- 


as the facilitating computations in that doctrine (which | 


not be thou ght unworthy the notice of the Royal 


8 


1.5671 


reſpectively, and » an invariable quantity; it is pro- 


pos d to find, in terms of y and z, the equation of 


which is a root, and 224 I So, a di- 


viſor. 
a, the fluents of the given fuxionary equa- 


— we have, ſuppaling x ='I when y is = 1, hyp. 
7 


log. e log. of r or 


x+ V xt 1 = — — FIT =: Whence, by ſubſti- 
tuting for x its value — * (found by the equation 


2 2 —2x2+1=0), rn 
Thees 2 —9 is= VV I; and, quay g both 
fides, 2" — 292 + = —1. onſequently 


** — 29 ＋ 1 is = o; which, — a po- 
fitive integer, is the equation ſought. 


this equation will have as many trinomial diviſors, of 
the form 2* — 2 x 2 + 1, as there are values of x cor- 
reſponding to a given value of y: Which values of x, 

when y is not greater than 1, nor leſs than — x (the 
only caſe I purpoſe to conkider), — not be ready 


obtain —— Ping +V JOE 
found above : But, 1 we multiply the given fluxion- 
nx 8 


Vim vV 1— 

of which the equation of the fluents is 7 Xx circ. arc: 
rad. 1. coſine x = Citc. arc rad. 1. coſine y.; where x 
is I when y is 1, agrecable to the ſuppoſition we 


made 


ary equation by r we get — 


— 
ä — — — — —ů — — 
—_ — ——— — —b⅜ — — ——— 
* n _ n - — 


Now it is obvious, 1 being ſuch an integer, that 


— ä—— — — — - a" » 


1 — H roo — © — —— — 
K „„ 


— 
0 _ 22 22 — — — — . — — 


made above when we took the fluents of the given 


be the coſine of 


. 
to | ” g * 


lines, or the ſeveral values of x, by p, 9, 1, 5, &c. 
* — 25 2 +1 will be = 25 — 2 DS +1 x 
2* —292+1X2*—27 5+ 1, &c. (n), when u 
is a poſſtive integer (as we ſhall always ſuppoſe it to 


taking any farther notice of it, and proceed in the in- 


Vill be the cofines of , C. 2<, 35, Ke. (n) reſpe- 
ively: Therefore p will be = 1; and, if u be an even 


ene of the arcs , —, 3c &c. being then = 2 
FF 8 3 "2 


[ 568 1 


fluxionary equation by logarithms, Therefore if 4 
be put for the leaſt arc whoſe coſine is y, and C for the 
whole circumference. radius being 2: ; y being the co- 
fine of A, ATC, A+2C, A+3C, &. x will 
A ASC A+2C & 

os oa wages Dior. eee C. » * « 0 
5 Th 


Conſequently, exprefling the laſt-mention'd co- 


be), let E be what it will. 5 

Hence may be cafily deduc'd a demonſtration of 
that remarkable property of the circle firſt diſcover d 
by Mr. Cotes : But as that property has already been 
demonſtrated by ſeveral mathematicians, I ſhall omit 


veſtigation of ſome other uſeful theorems which I do 

not find have ever yet been publiſh'd, 

. =: = 

If y be = 1; then, A being = o; p, 4, 7, &c. 
* at. 


” © 3 6 


number, one of the coſines g, 7, 5, &c, will be- 
| C 2C 


III. 


369 ] 
a I, 
If y be — 1; then, Abeing — d; p. g,r, 5, &c. 
C 3c 50 1 
| will be the colines 0 2 &c. (a) reſpect- 
ively: Therefore, if n be an odd number, one of 


thoſe arcs will be 7 whoſe coſine i iS — 1. 


IV. 
If in the equations 2 — 2 * + 1 = ©, and 
2 *—2X5+1=0, we ſubſtitute v—1 for , they 


become v—1 — 29 xv—1 + 12 - 0, and v— 1 


nnn . 


1 - Tones 


the two ſigns prefix d to the terms where y is a factor, 
the upper or lower takes place, according as 7 is an 
even or an odd number. Whence, by the nature of 


equations, it follows, that 2+2p x2 2+29 qx3 + 37, 
&c. is =2 +2 y, But this equation vaniſhing: when 


)##=1 and 7 an even number, or when y 5 ==— 1 
=o: and 


— 2 XXV—I +I=*— 3+ 32x94 2+2X=0. ; 


eee, 


*. — 2 27 K UT 27 2 7 x &c. (); where, of 


—ↄ o”ꝛ ͤ w . * 
— „* =_ 


_ 
- r 2 7 - 
Y * . . * - - 
* 8 — — 
— —— 
— — . — - I py 

. 2 pm C \ —— — dye - = — — n * 

— * — * þ . EY x —_—— +; —— — * — — x 
+ = _— 4 mel" . 7 — - — — _ * — _ * —_ hs 8 Y - — — 
22 - — * 4 hu — y , LY \ 9 — ——̃ — - 

22 wh.” * pe -— . "gf 1 ut A _ — — — — — Load * — - 12 [5 — — — — 

: R , — — — — * — — 4 ks *- * — — — — 2 _ 
” 4 — - CRY . 8 — * * * 24 — — — . — * 2 
— 4 „ - _ 

* 4 a — * 5 4 3 Þ a. — 
& th = * A . — 
— —jpͤ— %g at, 1 Fa due p Dy — = - _ * 

— * 
=_ 2 - — 
* - 0 a 


* 
=——_— 
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= U 2 _ _ 2 
* FO — 4 Þ \ —_— 
- ow — 
. = — — _ —_ 


B ! ** : - . — — n 
— _ — | a * * 
PE 1 . — 2 am,” 2 Ba ZE 2 7 * . 292 ”Y x 
206.4 a — — La 
tes — — — — * 
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and n an odd number, it will be proper to conſider 


thoſe two caſes more particularly. 


V. 
Firſt, Let us ſuppoſe y = 1, and n an even number: 
Then p being = 1, and one of the other colines 9, r, 
s, &c. = — 1 (Art. II.); we ſhall have 5 
— 8 . Ef = O 


e ee 


* — 2+ 27 rxv+2+27, &c. Therefore dividing 
by v, 
gy —=—2n 3+, . . » += Pvt ax 


v—3+29x0+2+ 178 xv zT ar, 
&c. that factor in which the value of the coſine 7 or 
r, &c. is — 1, being expung = 
Conſequently a iS=4 2 + 29x 2 Far x 2 P25 5 
&c. when the factor, whoſe value is nothing, is ex- 
* | 


VI. 
Let us now ſuppoſe y =— 1, and u an odd num- 


ber: Then one of the colines p, 9, 7, &c. being 
= — I (Art. III. ), 


* — 22 - a 3 . +10? will be = 
xv —2 TTD E —2+2q9xv+2+29, 


&c. Therefore, dividing by v*, 
W +. . ,. . + © wlbe= 


&D, 5 DZT) 0 2 PZ 2+26 


&c. and conſequently n* = 2 + 2p x 27272 T 27, 


&c. when the factor, whoſe value is nothing, is Ex- 
pung d. VII. 


3 


L 571 J 
| 
Subſtituting in the * 8 — 25 o, 


and 2*—2x2+1=0, — inſtead of 2, we have 


(} — 0 


— — 2 9x4 Fo ee E 


a Fw — 2 x x4 ＋- 2 — ＋ 2 — 
22 „ 
= o. Conſequently 

: 
a—w 


. — 25 aF% * +30 . 


I F227 Nc. e 


F 5 1— 56 8 
* Es F Sexe | : ew , &C. 
But, by Art. IV. 4 ITTTE SYTTE TY 
is = 2 Þ 2 y, the upper or lower of the two ſigns 
FE : 1 prefix d 
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prefix'd to y taking place according as 7 is an even or 


an odd number. 3 
Therefore ＋ — — a -— 0 Sn 1$= 
2 + TI ” * * +- F tg: 
&c. 
Now 5 being the coſine of any number of degrees, 
radius being I, _ g* will be the ſquare of the tan- 


gent of half ſo many degrees, radius being a: There- 
fore, denoting that tangent by 5; and the tangents 
of half the arcs deſcrib'd with the radius a, whoſe 
cofines, when the radius is 1, are 3, r, s, &c. 
being denoted by c, a, £2 &c. reſpedtively ; ; we have 
EY — 2yx2Fo X@—w 8 =2 25 * 
* + * xw* C + an, &c. But when yis = * 
wt n an even number; or y=— 1, and u an odd 
number; 2 T 2 y being o; Nothing can be deter- 
min'd from that equation: Wherefore, in thoſe 
caſes, recourſe muſt be had to what is done above. 


VIII. 
Let us ſuppoſe y = I, and » an even number: 


Then the equation a+ — 25K 4 TF Xx4—w 
+ FIG =3Fap FI &c. 
X @® ＋ = 2 Xx W I EY a* Xx @* + —— 


ITr 


becomes 


22 


[573] 


becomes a F — 2 25 * 4 — +3 = 4 


— 2% 42 2 "FORAY * em 
x2 202+ 27,80. w X @ r X @ r-. 
&c. 2 being = I (Art. II.) and =_ (=86*) = ©. 


Moreover, one of the other colines g, 7, 5, &c. being 


= — 1 (Art. II.), fome one of the factors 2 + 29, 
2 +27, 2+ 25, &c. will vaniſh: Which factor 


being expung d from the product 4, x 2 * 2 hs X 2 + : c 
xc. and reſtor d to the diviſor @* + — 


62 +. AS 42, &c. ls which it was s taken, that di- 


I+r 


viſor will become 4 4; and the product 4 x 2 + 2 7 


x 2 +27, &c. will then (by Art. V.) be: == 3, 


ade BF 


Conſequently yr ror — 2 17 — 4 2, 


will be = n* x . X 4 4* X o* + cf Xx @* + @, &c. 
where the factor 44. takes place inſtead of &* ＋ 1q. 
of the tang. of 90 

If y be = 1, od 2 an odd number, 
and 6 = ©; but no one of the coſines . 7, 5, &c. 
will be = — 1, as when 7: isan even — * 


fore, in this caſe, the equation a Fo — 29 4 2＋ 


* 1 Are. &c. 


becomes a+w * * 22 * 1 oa 
4. * @* K T c= x w* + &, &c. 


— 


7 will be = 1, 


A ———ʃ n ² AOA — — — 
2 — — — — — w — 
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place inſtead of V + iq. of the tang. of w 


—_— l = — — 
- - Ano” 2 n —— —V—-— — 
— ———jä—ß 
— — 4 — — ͥ 
* — * b þ = 


draw the diameter PC Q, and the tangent B. P B.; 


equal parts PA, AA, A” A, &c. as there are 


of — = 
* ” pw _— 
— T * 1 — 
— — — — ——— ——_— 
—— — * * 61 — — 
1 2 — o — — 
a * 2 


twice P CA, &c. if the radius be 1. 


I 
IX. 


28 


By taking the ſquare root of @ + @ — 2 «25; 


2 


xa—o + =, and of its two values juſt now _ 


we have, when u is an even number, aFo cis Bak 


=2anwxVot er x V o* + d, &c. 2 @ taking 


And, when u is an odd number, 2 F @» —a—=; 


=2oxVot + *xVo* + &, &c. Whence the 
following conſtruction is inferr d. 


Deſcribe about the centre C (Plate XX. fig. 1. and 
2.), with the radius a, the circle PA A A, &c.; 


divide the ſemicircumference PA 


2 into as many 


units in the integer 7; draw the ſecants CA B, 
CAB, &c. and, taking on CY any point O, draw 
K* 0 K parallel to B“ 5 BY ; likewiſe draw B K, 
B“ K, B“ K“, &c. parallel to P 2; and call CO, ov. 
Tin will g be the coſine of twice the angle 
P C A, r the coline of twice P CA., s the cofine of 


Therefore PB = = O K will be c, P B'=0 K 
=>, &c. and C K = V,? + 2, CX. —_ V w* + 42, 


&c, Conſequently O IF» &” being = g 8 
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—_ and n P COxCK OK, &c. = 


24 &ͤ VO TC x V @* + a, &c. when 7 is an 


even number; OP — O will then be = » x Pg 
- C O x CK x CK", &c. where the —_— * 


takes place inſtead of the infinite quantity C K. 


But if u be an odd number, OP -O will be 
2x COCK CX CX, &c. 


en XI. 

It is evident that, of the factors C K, CK", C ,. 
&c. the firſt and laſt, the ſecond and laſt but one, Sc. 
are reſpectively equal to each other. Therefore, 


omitting the ſquares of the factors below 2 and 


the ſquares of their values, 


o —ONis=nxPQxCOxCK"xOR" x 


CK“, &c. and 2 T — 4 — = 2 anuxu Fo 
* + a*, &c. when 7 is an even number; or 


o -O 2 xCOxXCK"xCK"xC we 


&c. and Fe — 42 — en Xx 0. + 42 
&c. when u is an odd number. 


XII. 
If we ſuppoſe y = — 1, oY n an odd number, it 


will appear, by proceeding much in the ſame manner 


Ry 
1 


as in Art, VIII. that a = +2 X @ + @ X@a—w h 


— 3 NN 3 3 ROT 5 
— 0 is = m X 4a X H T Rx + 0 X of + d., 
5 ; &c. 


A .- Bo. 
&c. where the factor 44 takes —_ inſtead of v2 


+ 1q. « way; of g0*. 


If y be =— got and 7 an even number, #Sg + 


2 xo X &—@ "by „ref Faxe. 


&c. 
Whence, by erding the ſquare root of both 


ſides of thoſ 9 we have, when u is an odd 


number, 57% 47 24 u V P 
VI, &c. 24 taking place inſtead of 
V «f + 19. of the * of 3 And, when # is an 


even number, 2 + 0 + SG win Var Fn x 
Vo Te, &c. Hence we infer this conſtruction. 
XIII. 5 
Having deſcrib'd about the centre C ( fig. 3. and 
4.), with the radius 4, the circle PA A a” A, &c. 
draw the diameter PC Q, and the tangent & P 2 
divide the ſemicircumference P & into as many 
equal parts P, a A, A a, &c. as there are units in 
2 ; draw the ſecants Cc 4 Fa Ca“ , &c. and, thro' 
any point (O) in C, draw & O & parallel to P#; 
likewiſe draw & K, 6, V, . parallel to P; and 
call, CO, o. 5 5 
Then, if the radius be 1, p will be the coſine of 
twice the angſe P Ca,, q the coſine of twice P Ca, 
&c. abe. PI = - O# will be=#, Pd = o# 


= c, &c, and C = V +, Ch" = Vu +, 
&c. 


Con- 
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Conſequently O Y O © being = + , 


and n x PQx Ck x CH, &c. = 24N & . 65 


Te, &c. when u is an odd number; O P* + 
OL will then be PA « C7 xC#", &c. where 


the 2 P It takes yu inſtead of the infinite 


141 
2 


quantity C a. 


But if 1 be an even number, FO willbe 


Sax CTO, &c. 
3 


It * obvious that, of the factors C &, c. &c. the 


firlt ami laſt; the forand and laft but oe, Gr. are re- 


ſpectively equal to each other : Therefore the ſquares 
of the factors below P N, and the ſquares of their 


values, being omitted, 


0PF+0Cis=nx PL CH» x CR, e. and 
Fo TZ =2anx* FE x0 Fo  &c. 


when u is an odd number; or 


oP + O Li =2xC4* CA, Kc. uy 


| 4 + To Te, &c. when 


2 is an even number. 


XV. 


7 | 

1 * | n ; 
Writing in the equation a-Fw _ ) XxX a+ * 
, — _—— 27 | - 5 . | | 


+] 
a» 
= 
X 
£ 
N 
= | 
Sv 
* 
* 
£ 
N 
+| 
— 


4 — 0 1 — 224 


- : 4D 


1 — 7 _ = —ꝛ— 
— 8 „ 4 5 q 4 " 4 
— * — — a — * —_— — | | 
— — — — — — 0 — : = — 5 a 0 . : E's : 
2 * . 7 — ” _— 1 — | 
— ——— + g n * — * 5 5 " a — — * e E - : 22 - — — = py * — A - 1 
2 2 — : . — - i — * = pay - — EY te = — . — — a CERT TT * L = 
Px 3 . 4 = 5 M ” 7 — CC R * — — — — bY — — — A — — 1. < —_ LAN Py 2 Py — _— — — 
* * a - : - — — — — — — * W 3 — — — * - 7 — 23 
8 , T , . 5 —— 3x — the . 7 * p —_ . —— — — — — — — — — * Tl * 2 2 = 
* — , _ G a MW 4 — —— 
2 * K - = — _ AM C Has -* . #5, —_ * ſe * — 2 - * * * a — — — — * _— 
: 1 1 — C 10 % 4 „ 4 — * — — - 
4"; 46, =-L K * = re"? « = SY, — 4 — dl = * * * A 
h - . — _ S 9 - * wo . 2 — _ 5 2 — A — 
£ 8 1 4 « W : = - — = —_- 
— 0 | — 1 _ — I j ö p * — — k a 54 — — N 
* 4 4 pl p — — — 
5 2 a "A — — -— Dt” r 2 92 oo — — — 5 — 
7 , 2 2 * — ans — . * SY - Ky bs 8 4 . Z Pr) 
- — - 9 — a = Roe 
— — 


8 * 

a bis: + * 
— — — 

— — — — * 

— — — — 


. 
(found *. Art. VII.) a — 2 for a, the ſame becomes 


A 2n 


77 — 252 1 =2F 27% 
P—2au+&FÞPxF—iou+& + 6, &c. 
2 TZ I- 2 + RN — 201 + 5 x * 
2. 22 7 T, &c. if inſtead of Va*+F, 


Va + ©, &c. (the ſecants of the arcs of which 
b, c, d, &c. are tangents), we put g, 7, 4, &c. 

And, by a like ſubſtitution in the equations in 
Art. XI. and RIV. it appears, that x 


2.4 — 2 — 2 is 2 4 ] —20u +9 
22 &c. or 2 x u i 22 TF 
a? — 24 + 4, &c. * as m is an even or 


an odd number: And that mga +a S=2047 
* * —2au+px=—2au+ 5, &c. or 


2 x u*— 2 au + Xu — 24% + , &c. accord- 
ing as u is an odd or an even number. 


From what is done above, I miglit now deduce 
many corollaries; and, by means of other ſubſtitu- 
tions, inveſtigate other theorems but want of leifure 
obli * me to deſiſt. 
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LXXVII. Ai Aiccunt of an extracrdinary 


Diſeaſe of the Skin, and its Cure: Ex- 


accompanied with a Letter of the Abbe 


Nollet, F. R. S. to Mr. William Wat- 


ſon, F. R. S. by Robert Watſon, M. D. 
. e 


1734 young Neapolitan women, being of 


an extraordinary nature, greatly excited the curioſity 


of the governors of the royal hoſpital at Naples. 
Theſe gentlemen engaged Signor Crufio, the phy- 


ſician of that hoſpital, to whoſe care this patient was 


committed, to draw up a faithful relation of the caſe. 
The Abbe Nollet, of the Royal Academy of Sciences at 
Paris, being defirous of having an authentic account 


Signor Cruſio a tranſcript. of this relation; and, be- 


trated from the Italian of Carlo Cruſio; 


Read May 16," FP HE diſeaſe, which lately befel a 


of what he had heard had been ſo much the ſubject 
of diſcourſe at Naples, procur'd by his friends from 


F 


6 


lieving it not unworthy of attention, tranſmitted it to 


London. In a letter tu Mr. William Watſon, the Abbe 
Nollet aſſures him, that the relation contains nothing 


but what is true; © becauſe, fays he, I have been in- 


<« form'd of the fact by diſintereſted perſons, and be- 
tc cauſe I know the writer of it to be a man of too 
e much honour to be capable of attempting to im- 
<< poſe upon any one.“ 


The hiſtory of the diſeaſe is as follows. 
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Young woman, ſeventeen years old, call'd Pa- 
trizia Galiera, the daughter of a citizen of Na- 
ples, was brought to the royal hoſpital the twenty- 
ſecond of June, 1752. and was placed in one of the 
wards aſſigned to the care of Dr. Crufio ; who viſit- 
ing her in her bed, and aſking her the neceſſary que- 
ſtions to form a right notion of her diſeaſe, was in- 
form'd by her, that her complaint was an exceflive 
tenſion and hardneſs of her ſkin over all her body, 
by which ſhe found herſelf ſo bound and ftraiten'd, 
that ſhe could hardly move her limbs. Upon exa- 
mining her, he found her ſkin hard to the touch, like 
wood, or a dry hide; however, he obſerv'd ſome dif- 
ference in the degrees of the hardneſs: For in ſome 
places it was greater; as in the neck, forehead, and 
particularly in the eye-lids; inſomuch that ſhe could 
neither raiſe nor intirely ſnut them. It was alſo very 
great in the lips, tongue, and on each ſide of her 
body; but the muſcles under the ſkin ſeem'd not to 
be affected, becauſe the joints could be bent; and if 
in any place there was any difficulty in moving the 
limbs, this aroſe not from any defect in the muſcles, 
but from the hardneſs and tenfion of the ſkin and 
cellular membrane, which did not yield to their con- 
traction and relaxation. For example; ſhe could 
ſcarce open her mouth; which happen d not from 
any fault in the digaſtric, or other muſcles, but from 
the hardneſs of the ſkin, that cover'd the lips and 
cheeks, and that would not permit her to draw down 
the lower jaw. In the ſame manner was ſhe in- 
capable of bending her neck, or turning her head: 
Neither did this happen from any defect in the 
= 58 muſcles 


[ 581 ] 
— deftin'd to that office, but from the firmneſs of 
the fkin and membrane, which in no wile yielded to 
their contraction. This was the caſe in the other 
parts of the body; the muſcles being, as it were, 
tied down and compreſſed by a dry, hard, and un- 
pliable covering. | 
As to other particulars; her ſkin had loft its na- 

tural warmth, but was ſenfible, when it was preſs d 
upon by the nails, or a pin; the patient then faying, 
that ſhe felt a pain, as if the ſkin were tearing. Her 
pulſe was perceiv'd to be deep, and obſcure ; but 
equal, and regular. Her reſpiration was free, and un- 
interrupted; her digeſtion was good, and ſhe found 
no inconvenience after eating, except a greater "ae 
neſs, and an uneaſy conſtriction round the belly. 
to the natural excretions, the alvine were = 
f proper; but the urinary ſometimes — 4 
quantity of what ſhe drank, and appear d loaded 
with ſalts; both which circumſtances, perhaps, pro- 
ceeded from the ſenſible and inſenſible perſpiration 
being intirely wanting. For upon her being aſk d, 
whether ſhe ever ſweated, ſhe anſwer'd, that ſhe did 
not, tho' ſhe was ever ſo much exercis'd and fatigu'd. 
Her fleep was natural; ſhe had never had the men- 
ſtrual evacuation. She ſaid, her diſorder began firſt 
in her neck, which ſhe perceiv d ſhe could not move 
as uſual; then ſhe found the ſkin of her face and 
| forehead to grow hard; and ſo ſucceſſively, from day 
to day, ſhe ſaw and felt all the external parts of her 
body grow hard, and tenſe. She never had had any 
other diſcaſe except a little fever ſome years before, 
nor had ever been ſuddenly or exceſſively irighten'd. 


EE 
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So extraordinary a diſorder did not a little diſ- 
concert the gentleman, to whoſe care the cure of it 
was committed. He judged, that it would be very 
difficult, and almoſt impoſſible, for him to reſtore the 
patient to a perfect ſtate of health, not only on ac- 


count of the uncommon nature of the complaint, 


but becauſe he could not learn, from the relation of 
the fick, any proximate or remote cauſe of the diſ- 
eaſe, by which he might be directed to the application 
of a proper and efficacious remedy. For tho', on 
firſt conſidering the caſe, the want of the menſtrual 
diſcharge might appear to have been the occaſion of 
it; yet as there are many women, who live in perfect 
health, and conceive, without ever having had this 
_ evacuation; the want of it, in this caſe, could not be 
ſuppos d an adequate cauſe ; and this the event affer- 
wards ſhew'd, fince the patient was cur'd without 
ever having had the natural diſcharges of the ſex. 
I) he indication then of cure was to be taken from 
the preſent ſtate of the diſeaſe. The fkin was ob- 
ſerv'd to have loſt its natural ſoftneſs and flexibility; 
was become hard, contracted, and imperſpirable. 
Wherefore it was not unreaſonable to conclude, that 
the immediate cauſe of ſuch a morbid change was a 
preternatural contraction of the nervous or fibrous 
parts of the ſkin, by which its excretory ducts and 
exhaling veſſels were conſtringed, and did not ſupply 
a due quantity of the oily and aqueous fluids neceſ- 
ſary to ſoften and lubricate the parts. Now for want 
of theſe fluids, the coriaceous fibres of the ſkin, the 
nervous papillæ, the corpus mucoſum, the abſorbing 
and exhaling veſſels, and the cuticle, could not but 
collapſe, coaleſce, grow rigid, dry, firm, and hard l 
And 
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And certainly leather, which, in its hardeſt and drieft 


| Nate, bears a near reſemblance to the diſeas'd ſkin of 
this young woman, does not loſe its original ſoftneſs; 
but either by being ſimply depriv'd of thoſe juices, 
which- moiſten'd its component parts, or elſe by the 
coagulation and inſpiſſation of ſome of the fluids 

lodged in the veſſels; which laſt circumſtance per- 

haps likewiſe contributed its ſhare to the hardneſs of 

the ſkin in the preſent cake. _ 

On theſe conſiderations it was thought fit to put 


the patient into a bath of warm milk and water, and 


to direct her to ſtay in it a conſiderable ſpace of time, 
that the warmth and moiſture might relax and ſoften. 
the hardneſs of her ſkin : But ſhe could not bear to 
continue in the bath, on account of the great oppreſ- 
hon and anxiety, which it occaſion d, and becauſe the 
troubleſome conſtriction of her ſkin was much in- 
creas d by it. She was therefore put to bed, and well 
cover d with cloaths, in hopes to promote a ſweat; 
but all was in vain; for her ſkin remain'd as hard 
and dry as before. However, this treatment was re- 
peated for fix days; but, on going into the bath for 
the feventh time, ſhe was ſeiz d with convulſions in 
the muſcles of her legs and arms. This was very un- 
expected, and made it neceſſary to diſcontinue this 
method of cure. But as it was imagin'd, that it was 
the weight and preſſure of the water, which gave her 
ſo much uneaſineſs, a method was thought on, to 
avoid this inconvenience, and, at the ſame time, to- 
procure for the patient the benefit, that * ariſe 
from the relaxation and ſoftening. of the ſkin and 
pores by the abſorption of an external humidity,. 
which was judged to be neceſſary to the cure. N ow 
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the vapour of warm water hath a great power of in- 
ſinu itfelf into the pores, and between the fibres, 
of bodies: and, by that means, of relaxing and foft- 
ening the hardeſt 3 as is obſerv d in dry lea- 
ther; which, ſuſpended in the ſteam of boiling water, 
becomes mach more ſoſt and pliable, than if it had 
been immers d for a longer time in the hot water 
itſelf. A vapour bath was therefore order d, and 
contriv d in ſuch a manner, that the ſteam of the boil. 
ing water intirely ſurround the body of the pa- 
tient, or be directed to any particular part, as occafion 
mould require. She bore the vapour without any 
inconvenience, and was conftantly kept in bed in the 
intervals between the ſeveral applications of it. The 
fixth time of uſing this kind of bath, ' ſhe began to 
perſpire a little, and, from day to day, the Perſpira- 
tion grew more general, and at laſt unwerfal : 1 
the began to be leſs rough, but not leſs hard; 
and the urine was more thin and diluted than before. 
Her diet was preſcrib d to be of the moſt ſoft and 
relaxing nature, principally ey. 
As ſhe was judg d to be of too full a habit, and as the 
had not the re menſt ual diſcharge, the was or- 
der d to loſe twelve ounces of blood from the foot; 
and it was thought, that this evacuation might contri- 
dute to woes a general relaxation, and, by conſe- 
quence, make the circulation of the blood, and other 
fluids, more free and eaſy through their Ive ca- 
nals. It was furprifing to ſee what difficulty the ſur- 
geon found in opening the vem, on account of the 
hardneſs of the ſkin; inſomuch that, in the opera- 
tion, the lancet ded, and bent. However, at laſt, 
it pierced the te tin and the vein, bat not without 1 
9 


n - 
good deal of pain to the patient. The blood iffid 
th with great impetuoſity, and the wound was 
ſome time before it heal'd ; but, at length; it form'd 
an elevated and hard ſcar. 

By continuing the emollient diet and vapour bath, 
in about forty days the ſkin of her legs began to grow 
ſoft; in which part, according to the relation of the 

patient, the hardneſs laſt ſhew d itfelf. But as often 
as ſhe expos d herſelf to the freſh and cool air, the 
ſkin, which had begun to grow ſoft and flexible, Was 
obſerv d to grow again hard, and imperſpirable. It 
was therefore thought proper, towards the end of 
September, to place her in a warm room, where the 
air was kept of an equal degree of heat. This had 
the deſir d effect: For by ſtaying in her room, and 
from time to time repeating the vapour bath, and by 
drinking, at her meals, a decoction of the woods, the 
perſpiration was conſtant and moderate; and the ſoft- 
5 neſs of the ſkin, which began in the legs, extended 


itſelf upwards, and was in ſome degree perceptible in 
the arms. eo pO ĩ 
Five months were now elaps d fince the beginning 


of this treatment, when it was believ'd; that; without 
ſome more efficacious medicine, capable, by its mo- 
tion, weight, figure, and divifibility, of circulating 
with the blood, and of penetrating into the moſt re- 
mote and ſubtil receſſes of the veſſels, it would be 
impoſſible to reſolve and open the obſtructions, which 
were form'd in the vaſcular ſtructure of the ſkin, and 
which, by hindering the fluids from circulating thro? 
their reſpective canals, had depriv'd them of that 
humidity, which nature hath made neceſſary for their 
flexibility and ſoftneſs, It was therefore thou ght pro- 


TE. per 


LT 

per to make her take ſmall doſes of pure quickſilver; 
and that the mercury might the more eafily be deter- 
min d to the ſkin, the patient was order d to be con- 
ſtantly kept in a warm air, to have the ſurface of her 
body rubb'd with a flannel, and to continue the uſe 
of the vapour bath. But, by way of preparation for 
this mercurial courſe, ſhe was gently purged, and 
blooded a ſecond time, that the plenitude being di- 
miniſh'd, the mercury might better circulate through 
the fineſt veſſels. Here it is to be obſerv'd, that the 
ſurgeon, in this ſecond blood-letting, did not meet 


with that reſiſtance, in piercing the ſkin, which he 
had experienced in the firſt, The patient, thus pre- 


par'd, began in December, 1752. to take daily fix, 
and afterwards twelve, grains of pure quickfilver, in 


a drachm of caſſia, drinking after it half a pint of a 


decoction of ſarſaparilla. In this courſe ſhe continu'd 


four months with chearfulneſs, and without any in- 


convenience; and within two months from the be. 
ginning of it there appear d a ſomewhat viſcid ſweat, 
and the ſkin grew more flexible, and yielding. About 
the end of March, 1753. ſhe had an effloreſcence 


| over all her ſkin, which, by degrees, became puſtular, 
and was very troubleſome by its heat and itching. 


The uſe of mercury was then diſcontinu'd, and ſhe 
took no medicine but half a pint of an infuſion of 


ſarſaparilla in the morning, and an emulfion of me- 


lon and poppy-ſeeds in the evening. Then the heat 


and itching abated, and the puſtules ſappurated. 


Signor Cruſio ſays, that he had the pleaſure to ſee 
many ſmall globules or particles of mercury ſeparated 


in the ripe puſtules. This is ſomething ſo unuſual 


and ſurprifing, that we ſhall. ſcarce be inclined to give 
Our. 
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our aſſent till we are forced to it by farther experience 
and obſervation; eſpecially as we know, that the moſt 
careful and ſenfible men are frequently miſtaken ; 
but that it is very rare, that any thing happens out of 
the ordinary courſe of nature. 

About the middle of May following, her ſkin was 
quite clear of puſtules, and was become perfectly ſoft 
and flexible, being capable of being mov'd, rais'd, 
extended, and of performing all its natural functions. 
This ſoftneſs and flexibility of the ſkin was general, 
except in the forehead and lips ; which, however, 

afterwards recover d their natural ſtate. .. 8 
But there ſtill remains an unuſual degree of ten- 
fion in ſome of the muſcles, which lie immediately 
under the ſkin, particularly in thoſe of the hand and. 
radius; on which account, a milk diet is preſcrib'd, 
to ſupply the blood with a proper matter for filling 
the cells of the adipoſe membrane; which membrane, 
by having ſuſtain d a long preſſure between the diſ- 
eas d ſkin and muſcles, is become depriv'd of its pro- 
per mucilaginous and oily juices, defign'd by nature 
to keep the parts ſoft and flexible, and to facilitate 
the motion of the muſcles. Now when, by a fit diet, 

_ the oily and mucilaginous particles ſhall again abound 
in the blood, they will, ſince the morbid preſſure of 

the ſkin is remov'd, be depoſited in their proper cells, 
and, by that means, it is hop'd, that the affected muſ- 
cles, which every day grow leſs tenſe, will ſoon be re- 
ſtor d to their natural ſtate ; and that the cure will be 
as complete, with reſpect to them, as it already is with 
regard to the ſkin. 
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dhe Agaricof Oak in fropping of Hemor- 
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below the knee. 
One of them was f 


tinual pain. During the operation, ſhe bled with great 
impetuoſity; and it was with difficulty, that the hæ- 


_ arteries. The tendency to bleed, after the operation, 
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LXEXVIIL Experiments concerning the Uſe of 


An Account of the Event of Experiments made by 
 Agaric upon the Amputation of the, legs of two 
Wemen in Guy's Hoſpital. By Mr, Samuel 

x Sharp, Surgeon of that Hoſpital, and F. R. S. 


| Py . Dec. 12, 1752. 
Read Dec. 14, MUrſuant to a recommendation from 
75 the chair on Thurſday the ſeventh 
inſtant, the agaric was made uſe of, the enſuing Sa- 
turday, on two women, whole legs were amputated 


Ll 


ſixty- two years of age, and had 
been very much impair d by a long illneſs, and con- 


morrhage was ftopp'd, notwithſtanding I preſs d the 
agaric, with all my force, againſt the extremities of 
the tibialis antica, and tibialis poſtica, the two largeſt 


was ſuch, that I found it neceſſary to apply the tour- 
niquet, and keep a tight ſtricture on the femoral ar- - 
tery. She complain'd grievouſly of the pain ariſing 
from the ſtricture; upon which it was a little 
looſen'd, and ſoon after a hemorrhage enſu'd from 
one of the two large arteries, which was n 
ate ly 


6 
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ately taken up, and tied with a needle and ligature. 
In order to diſcover this veſſel, the agaric was re- 
mov'd; and tho' the tourniquet was quite ſlack, the 
other large artery did not bleed one drop. This hap- 
pened about an hour and an half after the operation. 
After the veſſel was tied, the ſame agaric was again 
laid on the ſame part, without ſcrewing the tourni- 
quet, and the patient became much eaficr ; but, in 
about three hours and an half, the other large veſſel 
burſt open; and tho affiſtance was on the ſpot, and 
it was immediately tied up; ſhe was ſo exhauſted by 
the ſudden loſs of blood, that ſhe died in about 
JJ TE 
It is conjectured, that, by the three hæmorrhages, 
032. the firſt during the operation, and the two after 
the operation, ſhe loſt between twenty and thirty 
- ounces of blood. I examined the limb after death, 
but found no ſingular appearance in the veſſels, or the 
adjacent parte. - 
The other woman was twenty-four years of age. 
She loſt very little blood in the operation, and has 
continued extremely well ever ſince. The agaric 
| ſeems, in this inſtance, to have anſwered the moſt 
ſanguine expectations. The dreſſings were removed 
this morning, without any accident. Mr. Warner, 
who performed the amputation, propoſes to do him- 
ſelf the honour of laying the particulars of her caſe: 
before the Society. 4 - 


Samuel Sharp. 
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II. 


The Hiſtory of a Caſe relating to the Eft: of the 
Agaric "oF Oak in pron of Hemorrhages. 
By Joſeph Warner, Surgeon to _ 3 Hoſpital 
and F. K. S. 


- Ht e 
Gentlemen, Dec. 14, 1752. 


Read Dec. 14, A Greeably y to the deſire of this Society, 
* XI have embraced the firſt opportunity 
of communicating to you the effects of che agaric of 

the oak in ſtopping of hæmorrhages, or the bleeding 
from principal veſſels after amputation. If I have 
been too circumſtantial in my narrative of the ſymp- 
toms attending the following caſe, I hope. you will 
attribute it merely to the defire I have of giving you 
all the ſatisfaction I am capable of, relating to the 
experiment of this ſtyptic : And this I have been more 
particularly induced to, as it is one of the firſt caſes 
of the kind, offered to your conſideration, where this 
application has been made uſe of in England. 

Saturday December 9, 1752. Catharine Spong, 
aged twenty-four, had her leg amputated, about four 
inches below the knee, at twelve o'clock to-day, on ac- 
covnt of an incurable ulcer, with which ſhe had been 
afflicted for thirteen years. She loſt very little blood by 
the operation. Immediately after the amputation, a piece 


of agaric, of a proper ſize (the fame which was deliver d 
to Mr. Sharp by the Royal Society for this purpoſe), 
was applied to the mouths of the principal arteries. _ 
Iwo other pieces of agaric were applied to the mouths 

of two ſmaller arteries, which appeared at ſome di- 

ſtance 
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ſtance from the principal ones. Upon the pieces of 
agaric, doſſils of lint were applied, and over all a 
pledgit of tow ſpread with the common digeſtive ; 
all which were kept on by the common bandages 
made uſe of in the like caſes, and applied with the 
fame degree of tightneſs as uſual. 

For an hour and a quarter after the operation, the 
ligature and tourniquet were kept on, moderately 


end of which time it was ſlackened ſo as to have no 


blood. The patient was much eaſier than I had ever 
obſerved, after the uſe of the needle and ligatures. 


oclock this afternoon, when the ſymptomatic fever 
began to come on, attended now and then with con- 


reaſons, the ligature was ſomewhat tightened. At ſeven 
o clock this evening the ligature and tourniquet were 
quite looſened ; ſoon after which, the convulſive 
twitches became leſs frequent, and leſs ſevere. Theſe 
convulſive twitches ſhe had been long uſed to, and, 
by her own account, they were more ſevere before 
the operation, than they have been ſince. She had 
but little reſt to-night. 85 ; 


the appeared as well as could be expected, her pulſe 


tinued till after ſeven o'clock the next morning. 


tight, at a convenient diſtance above the knee, at the 
degree of preſſure upon the femoral artery, as the 
dreſſings and rollers appeared very little tinged with 


Her pulſe appeared very little diſturbed till about four 


vulfive twitches of the ſtump, and thigh ; for which 


Sunday morning, at half an hour after ten o'clock, 


was calm, and ſhe had no particular complaints.. 
At twelve o clock at night ſhe fell aſleep, and fo con- 


Monday 
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Monday morning ſhe appeared. well, her pulſe was 


calm, and ſhe had no particular pain. Monday night 
ſhe ſlept but little, but was very eaſy the whole night. 
Tueſday morning ſhe appeared well, her pulſe quiet. 
This morning, at eleven o'clock, ſhe was dreſs d in the 
uſual manner : The wound appear'd with a very good 
aſpect; ſhe has ſuffer'd no particular pain in the parts 
where the agaric was apply'd, and is, in all reſpects, 
as well as can be expected. At ſeven o clock this even- 
ing I viſited her again: She was perfectly eaſy; the 
convulſive twitches, which ſhe at firſt complained of, 
are quite removed, and have been ſo ever fince yeſter- 
2 wa = + ma 
Wedneſday morning, ſhe continues well, and per- 
fectly eaſy; has had no return of her convulſive 
twitches, nor is there any appearance of blood thro 
the rollers, or dreſſings. 5 
Thurſday, Dec. 14. ſhe continues very well. 
Her wound was dreſſed this morning, at half an hour 
after eleven o clock, when there appeared a very proper 
diſcharge of matter, not in the leaſt tinged with blood. 
The whole of the agaric, with the reſt of the dreſſ- 
ings, are come off, without giving pain. She had 
yeſterday two or three convulſive twitches of the 


ſtump, and thigh, but they were ſlight. Her pulſe 
is good. Eg 1 


III. An 


{ 593 ] 
1 


A ſhort Hiſtory of the 25 of the Agaric of 
the. Oak in ſtopping of Bleedings after ſome of 
the moſt capital Operations in Surgery; with 
an Acconnt of the Manner of its ating upon 

the Veſſels. By Joſeph Warner, F. R. S. and 

Surgeon to Guy's Heſpital. 


| Read May 23, TN. December 1752. I had the honour 
175+ IJ of communicating to the Royal So- 
_ ciety the good effects of the agaric of the oak in the 
caſe of a young woman, aged twenty-four years, whoſe 
leg I had cut off below the knee. Since that time, I 
have not heard of any farther trials, which have been 
made. with it, nor of any accounts, that have been 
given to. the Society, of its great uſefulneſs in ſurgery. 
This may probably ariſe from the virtues of the 
agaric not being, as yet, much known in England; or 
from the unwillingneſs of ſurgeons to adopt ſuch, a 


method, as they may probably ſuppoſe to be attended 


- 


with hazard. = 
The great ſucceſs, which attended my firſt ex. 
periment of this kind, was a ſufficient inducement - 
to make a farther trial of it in other caſes of the like 
nature. This I have done in four more inſtances, 
all of which have been attended with ſucceſs equal 
to the firſt. The particular advantage of the appli- 
cation is evidently this; that it has the power of 
effectually reſtraining the bleeding without giving 
pain ; for which reaſon, there appears to be leſs of 
ö the 
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the ſymptomatic fever, than what occurs after the uſe 
of the needle and ligature, which is, by much, the 
moſt painful proceſs of the operation in-am putations, 

and is ſometimes productive of fatal convullions, as 
has been obſerv'd by Monfieur le Dran, in his chapter 
of amputations ; under which circumſtances, he par- 
ticularly adviſes the immediate removal of the li- 


gatures as a cure. 
The ligatures have ſometimes the farther incon- 


venience of remaining quite fix d to the laſt; on 
which account, they unavoidably retard the healing of 
the wound. 

Beſides the effect of reſtraining the hæmorrhage i in 
all recent wounds, which the agaric has in common 
with the ligature, it has one great advantage peculiar 
to itſelf ; which is that of effectually reſtraining the 

bleeding in wounds of ſeveral days or weeks ſtanding, 
where the parts are become ſo rotten, as to be in- 
capable of bearing the ligature. This I have known 
the effect of in ſeveral Inſtances, where the ligature has 

been attempted in vain. | 
The manner, in which the agaric Qs, is, by contra- 
Qing, or purſing up the extremities of the divided vel- 
ſels. I had an opportunity of enquiring into the fact, in 
the caſe of a patient, whoſe leg was cut off below the 
knee. Immediately after the amputation, pieces of agaric 
were apply'd to, and properly ſecur'd upon, the mouths 
of all the principal veſſels. In about an hour after 
the operation, the ſtump bled afreſh ; on which ac- 
count, I remov'd all the dreſſings, except thoſe pieces 
of agaric, that were at firſt apply'd. This gave me an 


opportunity of diſcovering the ſource of the hæmor- 
rhage, 
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rhage, which was from a collateral veſſel, at leaſt an 
inch diſtant from the principal ones. 


to remove the bits of agaric from thoſe very parts, to 
which they were at firſt apply'd. I obſerv'd the 
mouths of the veſſels to be totally contracted in fo 
ſhort a ſpace of time, and to be capable of reſiſting 
the whole force of the circulation; the extremities 


of the veſſels being alter d from their natural ſhape 


of a cylinder to that of a cone. 


C 


After having ſaid thus much in favour of the aga- 


ric, I ſhall conclude with a reference to the following 
caſes, as ſome confirmation of what has been ad- 
ͤ— · MM. 8 
Caſe 1. Jonathan Lee, aged fifty-one, had his 


leg cut off, below the knee, on the 7th of this inſtant 
May, 1754. He was extremely reduced, in conſe- 


When I had ſecur'd the veſſel, I had the curioſity 


quence of the diſeaſe; and the whole maſs of blood 


was become ſo much impoveriſh'd, and alter'd from 
its natural ſtate, as to appear like ſerum, both in tex- 


ture, and colour. During the operation, the ſcrew- 


tourniquet was apply'd to the thigh with a degree of 
tightneſs ſufficient to prevent the courſe of the blood. 


Immediately after the amputation, bits of agaric 


were apply'd to the mouths of the veſſels, and upon 
them ſoft layers of lint; all of which were cover'd 
with a pledgit of tow ſpread with digeſtive, and were 


properly ſecur'd on by the common bandage. About 


three or four minutes after he was roll'd up, and put 


to bed, I diſcover'd the blood to diſcharge freely thro” 


the dreflings; upon which, I tighten'd the tour- 
niquet, in expectation of ſtopping the bleeding, but it 
cn appear'd 


r 
appear d evidently to increaſe it. Seeing this un- 
common effect, I quite ſlackened the tourniquet ; 
upon which, the bleeding immediately ceaſed. This 
I was led to from a ſuppoſition, that the veins had 
probably ſuffered fo great a compreſſion from the in- 
ſtrument, as to be incapable of returning that blood, 
which was carried to the neighbouring parts by the 
collateral arteries arifing from the principal trunk 
above the ligature. But whether this was the true 
_ reaſon, or not, I cannot take upon me to determine: 
However the fact was, that the bleeding immediately 
ceaſed, and did not return again. Ft 
The patient was drefled on the fourth day after 
the operation, and the whole of the agaric was re- 
moved. Since that time he has been treated in'the com- 
mon method, without any farther uſe of the agaric. 
The patient has had very little fever, or pain, fince 
the operation. He has a fair proſpect of doing well. 
Caſe 2. Elizabeth Hillier, a very luſty woman, 
 thirty-eight years of age, had her breaſt cut off on the 
Ith of this inſtant _ 1734. The wound was 
large, 'and bled freely from ſeveral confiderable ar- 
teries. I made uſe of no other method to ſtop the 
bleeding, than the application of pieces of agaric to 
the mouths of the veſſels, which were properly ſe- 
_ cured on by a flannel roller, after being firft covered 
with lint, and a pledgit of tow ſpread with digeſtive. 
The ſymptomatic fever was very flight: She has been 
quite free from thoſe painful fpaſms, which conftantly 
ariſe from the uſe of the ligature : There has not been 
the leaft loſs of blood fince the operation, 


Her 
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Her wound was dreſſed on the fourth dax, whey 
the whole of the agaric came away: Since that time 
it has been treated in the common method. She is 

in a very fair way of recovery. 

Caſe 3. George Whitmore, aged twelve years, had 
his leg cut off, below the knee, on the 13th of this in- 
ſtant May, 1754. The agaric and dreſſings were ap- 
plied as in the preceding caſes, which has anſwered 
perfectly well in all reſpects. The tourniquet was 
quite removed in ten minutes after the operation; he 
has had very little fever, reſtleſſneſs, or pain. His 
wound was dreſſed on the fifth day, and the whole of 
the agaric was removed. He is as well as can be ex- 
pected. 3 
Caſe 4. Richard Barnat, aged fifty-four, had his 
leg cut off, below knee, on the 21ſt of this inſtant 
May, 1754. I made uſe of no other methods, to 
ſtop the bleeding, than the agaric, which was applied 
as in the preceding caſes. Immediately after the ope- 
ration, the patient was put to bed, and the tourniquet 
let quite looſe. He has not ſuſtained the leaſt loſs of 
blood fince the operation. The pain and fever have 
been very inconſiderable, and he ſeems to be in a very 

fair way of doing well. | 

Remark. 
The caſe of Jonathan Lee has ſomething ſingular 
in it, and particularly proves the extraordinary effi- 
cacy and uſefulneſs of the agaric. I have already 
taken notice, how frequently it is impracticable to 
make a proper uſe of the needle and ligature, in 
wounds of long ſtanding; and I farther know, from 


experience, that it is no uncommon thing to meet with 
| | the 
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| the fame ppb even in recent wounds, that 
are made upon diſeaſed parts. So that I think it may 
be reaſonably queſtioned, whether I ſhould not have 
met with the like difficulty in this ſubject, had I at- 
tempted to ſecure the veſſels by ligatures. * 


Hatton-Garden, Thurſday N =— 
May 23, 1754. : 
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LXXIX, Deſeripe tion of a new DEPT 
witb a Table of Experiments made there- 


with. = Mr. J. Smeaton, F. R. 5. 


Read May 2» A Sit may tend to illuſtrate FY fol- 
e OO lowing account, it may not be im- 
| proper to make mention of the properties, that a com- 
plete inſtrument, for meaſuring the expanſions, that 
metalline bodies are ſubject to by heat and cold, ought 
to be endowed witn. 
And, firſt, fince the quantities of thoſe expan- 
ſions muſt be proportionable to the length of the bar 
to be meaſured; the longer the bar, the more ſen- 
fible the expan Gon : And therefore ſuch a conſtruction 
is beſt, as (ceteri: s paribus) will admit of the longeſt 
bar. 


deen That the ſcale, 23 thoſe minute 
alterations are to be meaſured, ought to be, at leaſt, ſo 
large, that the ſmalleſt change in the length of the 
bar, which the inftrument is capable of being with 
certainty affected with, .cnght to be perceiveablc 


thereon 
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Thirdly, As the ſame change, with reſpect to the 
poſition of the index and ſcale, will enſue, upon the 


ſuppoſition, that the materials, compoſing the inſtru- 


ment itſelf, are expanded in a certain degree, and the 
bar applied to be meaſured remains unchanged in its 
length; as if the inſtrument were ſuppoſed to ſuffer no 
expanſion, and the bar to be meaſured were ſuppos'd to 


expand in the former degree: It is therefore neceſſary, 


the materials, of which thoſe parts are compoſed, upon 
which the meaſure depends, and which may be called 
the baſis thereof, ſhould. be ſubject to no expanſion 
or contraction during ſuch trial, or that the expanſion 
or contraction thereof ſhould be capable of being 


known, and accounted for. - 


Fourthly, That as all bodies grow ſtill longer by 


the application of a greater degree of heat ; to com- 


pare the expanſions of different bodies, we ought to 
have ſome method of heating them in the ſame de- 
gree, notwithſtanding their difference of texture, ſpe- 


_ cific gravity, &c. 


Fifthly, The ſeveral parts, upon which the mea- 


| ſurements depend, ought to be ſufficiently large, to 
be. themſelves actually meaſured ; that not only the 


proportions of increaſe of length in different metals, 
by the ſame degrees of heat, may be known ; but 
alſo the quantities of thoſe expanſions, in real mea- 
fures : Or, in other words, the proportions, that their 
increaſe of length, between certain degrees of heat, 
bears to the length of the bodies: By which means, 


we are enabled to aſcertain the changes, that bodies 


undergo in their dimenſions by the application of any 
given degrees of heat. 


With 


that, in the making uſe of an inſtrument of this kind, 
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With reſpect to by firſt property, this inſtrument 
is capable of receiving a bar 2 feet 4 inches long, and 
might be made capable of receiving bars of a much 
greater length, of ſome kinds of materials, but not 
of others; on account of the flexibility brought upon 
them by a degree of beat not greater — "oy 
8 

The meaſures tken by this inſtrument are deter- 
mined by the contact of a piece of metal with the 
point of a micrometer-ſerew. The obſervation is the 
beſt judg d of by the hearing, rather than that of the 
fight or feeling. By this method I have found it very 
practicable, to repeat the ſame meaſurement ſeveral 
times, without differing from itſelf above one twenty- 
thouſandth part of an inch. This principle of deter- 
mining meaſures by contact is not — new; but 
has been employ'd on ſeveral occaſions, as I am in- 
form'd, by the late Mr. Graham : But the preſent 
manner of applying thereof, I believe, is ſo; and the 
degree of ſenſibility ariſing therefrom exceeds any 
thing I have met with. As the method will eaſily 
appear by the draught (ſee Plate XXI.), I fhall avoid a 

farther deſcription of it in this place *. 
As no ſubſtance has hitherto been diſcover'd in na- 
ture, that is perfectly free from expanſion by heat, I 

| choſe to conſtruct this inſtrument in ſuch a manner, 


that 


— 
** — IE yy „ 


* T have lately ſeen an inſtrument at Mr. Short' s, made by the 
late Mr. Graham, for meaſuring the minute alterations, in length, 
of metal bars; which were determin'd by advancing the point of 2 
micrometer-ſcrew, till it ſenſibly ſtopp'd againſt the end of the bar 
to be meaſur'd. This ſcrew being ſmall, and very lightly hung, 
was n of agreement within the 3 or 4000th part of an inch. 
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that the bar, which makes the baſis of the inftrument 
ſhall in each experiment ſuffer the ſame degree of 


heat, as the bar to be meaſur d: Of conſequence, the 


meaſures taken by the micrometer are the differences 
of their expanſion. The expanſion then of the baſis 
between two given degrees of heat being once found 
the abſolute expanſion of any other body, by adding 
or ſubtracting the difference to or from the expanſion 


of the baſis, according as the body to be meaſur'd 
expands more or leſs than the baſis, will alſo be de- 


mwammnd. .: 


__ When the inſtrument is made uſe of, it is immerg d, 


together with the bar to be meaſur'd, in a ciſtern of 


water ; which water, by means of lamps apply'd 
underneath, is made to receive any Aden del — 


of heat, not greater than that of boiling, and thereby 


communicates the ſame degree of heat to the in- 
ſtrument, the bar, and to a mercurial thermometer 
immerg d therein, for the purpoſe of aſcertaining 
that degree. That this may be truly the cafe, the 


water ſhould be frequently ſtirr d, that there may be 
no difference of heat in the different parts of the 

water: This being done, the height of the quick- 
ſilver appearing ſtationary, the contact with the ſcrew 
of the micrometer alſo remaining the ſame, for a 


ſpace of time, it is to be ſuppos'd, that the heat of 


the three bodies will be the ſame, as the heat of the 
water, however different they may be in ſpecific gra- 


vity, Sc. The whole difficulty is now reduc d to this 


problem, vizx. 


Jo find the abſolute expanſion of the ba ſis e 
any two given degrees of beat, not greater than that of 


bot ling water, 


4 G 
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its ends be 


the baſis remains in the water: Thus will the cover 


in the ciſtern be now brough 
heat (ſuppoſe at or near the freezing point), the baſis 
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For this purpoſe, let there be prepar d 2 bar of 
Rrait-grain' * White deal, or cedar; which, it is well 
known, are much leſs expanſible by heat than any 
metal hitherto diſcoyer d: Let the be be adapted to 
the inſtrument in like manner as the other bars in- 
tended to be meaſur d; but that the foftneſs of the 
wood may not hinder the juſtneſs of its bearings, let 
guarded wid. a bit of braſs let into the 
wood at the points of contact, to prevent, as much 
as may be, the moiſture.or ſteam of the water from 
affecting the wood ; let it firſt be well varniſh'd, and 


then, being wrapp' d round with coarſe flax from end 
to end; this will, in a great meaſure, imbibe the va- 


pour, before it arrives at the wood. Let the ciſtern 
alſo be ſo contriv'd, that the inſtrument being ſup- 


ported at a proper height therein, the bar to be mea- 


ſur'd may, upon occaſion, be above the cover, while 


re. Let the water 
t to its lower. degree of 


alſo be a defence againſt the moiſture. 


having continu d long enough in the water to re- 


ceive the ſame degree of bn and the wooden bar 
having been previouſly. kept in an adjacent room, not 


ſubje& to ſudden alterations of temperature by fire, 


or other cauſes; let the bar be apply'd: to the in- 
ſtrument, and the degrees of the micrometer and the 


thermometer read off, and ſet down: Let the wooden 
bar be then reſtor d to its former place, till the water 
is heated to the greater degree intended (ſuppoſe at or 
near that of boiling water); the lid being now ſhut 
down, and the chinks ſtopp'd with coarſe flax, to pre- 
vent the ſuing of the ſteam as much as poſſible, let 


the 


[63] 
the wooden bit be again brought forth apply d to the 
iünſtrument, atid the degrees of the inicrometer and 
thertiometer read off} as before: The difference of 
degrees of the milerotheter, correſponding to the dif- 
ference of degrees of the therthomtter, will expreſs 
the expaifion of the baſis between thoſe degrees of 
heat ; that is, upon the ſuppoſition that the wooden 
bat was of the fame length, at the time of taking the 

fecond meaſure, as at the firſt : Indeed a meafure 
can hardly be taken without any loſs of time, as the 
whole of the inftrument, when the hot meaſure is to 
be taken, is conſiderably hotter than the wooden bar; 
| and, in caſe of boiling water, the fteam being very re- 
pellent and active, the bar is liable to be ſenfibly af- 
fected in its length, before the meaſure can be taken, 
both by heat and moiſtare, which both tend to ex- 
pand the bar: But as the quantity is ſmall, and ca- 
pable of being nearly aſcertain'd, a wooden bar, thus 


apply d, will anſwer the fame end as if it was unalter- 
able by heat or morſture. 


In order, therefore, to know the quakifiry of this 
alteration, let the time elaps'd between the firſt ap- 
proach of the bar to the inſtrument, and the taking of 
the meaſure, be obſerv'd by a ſecond-watch, or r- 
wiſe; after another equal interval of time, let a fe- 
cond meaſure be taken ; and after a third interval, a 
third; and a fourth; the three differences of theſe 
four meaſures will be found nearly to tally with three 
terms of a geometrical progreſſion, from which the 
preceding term may be known, and will be the cor- 
rection; which, if apply'd to the meaſure firſt taken, 
reduces it to whit it woold have been if the wocllen 
bar had not Expanded during the taking thereof. 


4G 2 From 
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From a few obſervations of this kind, carefully re. 
peated, the expanſion of the baſis may be ſettled ; 
and this once done, the making experiments upon 
other bars will become very eaſy, and compendious. 

The baſis of this inſtrument (as well as other parts 
thereof) is braſs. I choſe this ſubſtance rather than 
any other whoſe expanſion was greater or leſs, becauſe 
I found, from ſome groſs experiments previouſly 
made, that the expanſion of braſs was nearly a me- 
dium between thoſe bodies, which differ moſt in their 
expanſion: A conſiderable convenience ariſes from 
this circumſtance ; becauſe as the meaſures, taken in 
common experiments, are their difference from braſs, 
the dependence upon the thermometer will be leſs, as 
theſe differences are leſs. This precaution I have 
found the more neceflary, as the greateſt errors that 
experiments made with this inſtrument are ſubject to, 
ſeem to be chiefly owing to the thermometer, tho' 
that which I us'd was well graduated, and good in 
other reſpects; but this muſt neceſſarily happen, as 
the ſcale and ſenſibility ef the micrometer, when 
thoſe metals were try d which differ moſt from the 
baſis, were greater than that of the thermometer. 
The bar of braſs which compoſes the baſis is an 
inch broad by half an inch thick, and ſtands edge- 
ways upwards; one end is continu'd of the ſame 

piece at right angles, to the height of three inches and 

an half, and makes a firm ſupport for the end of the 
bar to be experimented; and the other end acts 
upon the middle of a lever of the ſecond kind, 
whoſe fulcrum is in the baſis; therefore the motion 
of the extremity of the lever is double the differ- 
ence between the expanſion of the bar, and the re 
i This 


[ 6) 
This upper part of the lever riſes above the lid of the 


ciſtern, ſo that it and the micrometer-ſcrew are at 
all times clear of the water. The top of the lever 
is furniſh'd with an appendage which I call the feeler, 
it is the extremity of this piece which comes in con- 
ta& with the micrometer-ſcrew. The conſtruction 
and application hereof will better appear from the 
draught, than from many words. It hence appears, 
that, having the length of the lever from its fulcrum 
to the point of ſuſpenſion of the fee'er, the diſtance 
between the fulcrum and the point of contact with 
the bar, the inches and parts that correſpond to a 
certain number of threads of the micrometer, and 
the number of diviſions in the circumference of the 
index- plate; the fraction of an inch expreſs'd by one 
diwiſion of the plate may be * Thoſe mea- 
ſures are as follows. 15 


— — — — — — — 
3 — — bs ” " 51 83 
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. 5 SE 4 


L Inglis 
From the fulcrum of he lever to the feeler - 5.875 


From the fulcrum to the plate of contact 4 895 
Length of 70 threads of the ſcre vr 2.455 


Diviſions in the circumference of the index-plate 
100. 


Hewes the value of one divifion will be 8 778 
part of an inch: But if the ſcrew be alter d + of one 
of theſe diviſions, when the contact between the ſcrew 

and feeler is well adjuſted, the difference of contact 
(if I may fo call it) will be very perceivable to the 
ſlighteſt obſerver ; and, conſequently, Irrepart of 
an.inch is perceivable in this inſtrument. 

There is one thing ſtill remains to be ſpoke of, and 

that is, the verification of the micrometer- ſerew. 


which 
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Fay - 
which is the only part of this inſtrument that requires 
exactneſs in the execution; and how difficult theſe 
are to make, perfectly good, is well known to every 
perſon of experience in theſe matters; tliat is, that 
dhe threads ot the ſcrew may not only be equidiſtant, 
in different places, but that the threads ſhall be equally 
inclin'd to the axis in every part of the circumfe- 
rence. 
As nearly the ſame part of the ſcrew is made uſe 
of in theſe experiments, the latter circumftance is 
what principally needs enquiry. For this purpoſe, 
let a Ein flip of ſteel, or other metal, be prepar d, 
whoſe — is about of the diſtance of the 
threads: Let the edges of this thin plate be cut into 
ſuch a ſhape, as exactly to ft into the fix'd notch in 
which one end of the bar is laid: Let a ſcrew paſs 
thro the ſtandard of braſs, on which that notch is 
ſupported, in ſuch a manner, that the end of the bar 
to be meafur'd that is fartheſt. from the lever, may 
take its bearing againſt the point (or rather the ſmall 
hemiſpherical end) of this ſcrew: Let one of the 
braſs bars, us'd.in the other experiments, be apply'd to 
the inftrument, and a meaſure taken ; then let the 
thin plate be put in between the end of the bar and 
the point of the ſcrew laſt mention'd, and agam take 
the meaſure ; but firſt obſerve, that the plate is put 
down to the notch, ſo that the ſame place of the plate 
may always agree with the point of the ſcrew, and, 
conſequently, no error may ariſe from a different thick- 
neſs in different places of the plate: Obſerve alſo, 
that the whole comes to a true bearing; then advance 
the fame ſcrew till the micrometer-ſcrew is puſh'd 


backward. + of a revolution; again repeat the m_— 
Wit 


4 


BY 
with and without the thin plate ; again advance the 
former ſcrew, - fo as to make that of the micrometer 
recede another quarter of a turn, and repeat the mea- 
ſures with and without the thin plate. This method 
being purfu'd as far as neceſſary, it is evident, that, 
the thicknek of the plate being always the ſame, if 
the difference of meaſures, taken with and without it, 
are not always the fame in the different parts of a re- 
volution of i micrometer-ſcrew, that this ſcrew is 
not equiangular ; but from the differences of the 
meaſures correſponding to the thickneſs of the fame 
Plate, in the different parts of a revolution, the errors 
thereof may be nearly aſfign'd. For greater certainty 
in this examination, leſt the heat of the obferver's 
body ould affect the bar or inſtrument during the 
re, let the whole be immerg'd in the ciftern 
of water, which ought to ſtand a ſufficient time he- 
fore the obſervation is begun, to acquire the fame 
temper as the air, which alſo ought to be in a ſettled 
In this manner I examin'd ſuch threads of this 
ſcrew as were made uſe. of in the following * 
riments, but did not find any material errors. 

The reſult of the experiments made with this in- 
ſtrument agrees very well with the proportions of ex- 
panſion of ſeveral metals given by Mr. Ellicott ; 

which were deduced from his pyrometer publiſh'd'i in 
the Philoſophical Tranſactions: And, conſidering the 
very different conſtruction of the two inſtruments, 
they abundantly tend to confirm each other. 
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O, is a ſlender ſpring, to keep the lever 1 in a bearing 


N, is the feeler, ſomething in the ſhape 
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Referonces fo the Fi igures. 


Fig. 1. repreſents the inſtrument independent of the 
ciſtern in which it is us d. 


A BC D, is the main bar or baſis of the znfirnmant. 


E F, is the bar to be meaſur d, lying in two notches; 
one fix d to the upright ſtandard 4 B, the other to 
the principal lever HJ. The end E * the bar 
E F, bears againſt the point of 

0, a ſcrew of uſe in entaiarng the micrometer- 

ſcrew. 

The other end of the ber F bears againſt a ſmall 
ſpherically protuberant bit of hard metal fix'd at 

the ſame height as G, in the principal lever HI. 

K, is an arbor fix'd in the baſis, which receives at each 
end the points of the ſcrews H L, upon which the 
lever L turns, and ſerve as a fulcrum thereto. 


ſtate againſt the bar; and 
P, is a check, to prevent the lever from falling for- 
ward when the bar is taken out. 


of a T, ful: 
pended, and moveable up and down upon the points 
of the ſcrews IM, which, as well as LAH, are ſo 
adjuſted, as to leave the motion free, but without 
— 

2, is the handle of the 1 FO Ye upon a 
looſe joint at N; ſo that, laying hold of it at Q, 
the feeler is mov du p and down without being af 
fected by the irregular preſſure of the hand. 
The extremity s of the feeler is alſo furniſh'd with 


a bit of protuberant hard meta], to render its con- 
| tact 
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> : RA. | 
tat with the point of the micrometer-ſcrew more 
I, is the micrometer-ſcrew; V, is the divided index- 
plate, and Wa knobb for the handle. _ 
The micrometer- ſcrew paſſes thro two ſolid ſcrew'd 
holes at D and V. | ; 
The piece T is made a little ſpringy, and endea- 
vours to pull the ſcrew backwards from the hole at 
D; of conſequence keeps the micrometer-ſcrew 
conſtantly bearing againſt its threads the ſame way, 
and thereby renders the motion thereof perfectly 
| Ready and gentle. ER. 
X, is the index, having divifi 


ons upon it, anſwering to 


the turns of the ſcrew. This piece points out the 


diviſions of the plate, as the face of the plate points 
out the diviſors upon the index. „„. 


When the inſtrument is us d; lay hold of the knob 


at 2 with one hand, and, moving the feeler up and 
down, with the other move forward the ſcrew I, till 
its point comes in contact with the feeler ; then will 
the plate and index / and & ſhew the turns, and parts. 


Fig. 2. repreſents the inſtrument immerg'd in its 
ciſtern of water, ready for uſe. . 


AB, is the ciſtern; C, the cover; which, when the 
Inſtrument fig. 1. is rais'd upon blocks, goes on be- 


| tween the bar E F and the baſis B C. 


D, a handle to take off the cover, when hot; E, the 


mercurial thermometer; F, the cock to let out the 

water. 3 

G H, a hollow piece of tin, which ſupports ſeven ſpi- 

rit lamps, which are rais'd higher or lower by the 

ſcrews I and K, in order :0 give the water in the 
Ciſtern a proper degree of heat, 
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[ 610 1 
A TABLE of W 


By « . the numbers in Tab. I. Col. 6. N. , 2, and 
4. were deter mi in d. 


Experiment 1. The time daped between ap- 
proaching the bar to the inſtrument and taking the 
firſt meaſure, was half a minute: Therefore the in- 
tervals between taking the ſueceeding meaſures was 
half a minute alſo. The firſt meaſure was 208; the 
ſecond 2144; the third 216+; the fourth 2174. The 


differences of theſe are 62, 2, and 1; which pretty 


well tallies with the three laſt terms of the following 


geometrical ED whoſe common. diviſor is 2.8; 


vg. 17.7 : 6.3 :: 2.25: 83 therefore as the mea- 
fures increas d Hom the firſt, the firft meaſure being 
diminiſh'd by the firſt term, 052.208 - — 17.7 = 190.3, 
will be the true meafure of the bar at the firft inſtant 


of its application, before it was expanded by the heat 


and moiſture about the inſtrument. 

Exp. 2. The firſt meaſure was 2214; the ſecond, 
227; third, 230; fourth, 232+; whoſe differences 
are 523, 3+, and 24; agreeing with the three laſt 
terms of the following Progreſſion, whoſe common 


diviſor is 1.6; viz. 9.2: 5.8: : 3- 6: 2.2; therefore 


221.25 — 9.2 = 212.15. 5 
Exp. 3. The firſt meaſure taken was 401; and 
at that degree of heat the wooden bar did not ſenſibly 


alter during two minutes. 


Exp. 4. The firſt meaſure taken was 275%; ſe 
cond, 278+; third, 280; and the fourth, 2824: 


T he differ ences arc, 3z 245 3 3 agreeing with the 
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t TAB. I. ATanr of Experiments, 
Matter of the Bars. 
r 


— — — 


White 3 barometer _ 


— 


Martial reguls 0 of antimony 
Bliſter feel | _ 


Another bar from the frne | * 
Another bar from a — gad 


Steel r 4 — 
Dantzick iron 

Another bar from the fume gad 
Another bar ann a — it gad 


Thick wire of Engliſh i iron 
Another rod from the ſame piece 
| Biſmuth, or tin-glafs | — 

| Copper plate b. hammer d — 


| Another bar fr from the fins piece 


1 Gr 
27 | Cop as Þ pos. with the 3 
_ 28 | Caſt brafs hammer d — 


| The fame braſs unhammer'd 
31 T hick braſs wire hard drawn 


33 | Brass wire ſofter drawn 
34 | 8 peculum metal — 

35 Brass 16 parts, with tin 2 

36 | Speltre folder, viz. braſs 2, Zink 1 
37 | Fine pewter — — — — 
Grain tin — — — 
40 | Soft ſolder, viz. lead 2, tin 1 — 
41 | Zink, 8 parts, tin 1, lightly hammer's — 
ae lead — — 


4 — — — 
45 Zi ny or owe — 3 — 


47 Zink — out half an inch a foot 


Df 
Pts re- 
duced to | 
.- WF | 
290.0 171 [287.0 || 
—283.7|163:1288.0 || 
— _— — —|28 O | 
— 302.0: 1741/28 0 1 
—124.5\123z\167.5. || 
—160.3/167 159.5 
159.1161 [1635 
—124. 1163 [126.1 
— 88.5]1114<|128.0 || 
'| —220.8]170 [118.2 || 
|| —2117-5116338}119.0 | 
—120.2}170 17.5 
117.8070 [115.5 || 
| —114-91162 [117.5 
—109.3[1723[105.3 3 
104.0171 101. o | 
, —101.3[170 | 99.0 
103.6170 er || 
13 102.5 | 49. 
—102.4/169. [191.@ | | 
| —2x01.3]167 j101.0 || 
— 83.6172 80.7 || 
31.0165 31.2 
— 23.001021] 37.2. || 


Different Diff, 
Parts. [Ther- 


mom 


I 1 1 13 31 Bo 1 I Ie ere 


. 4 


— — 


— — A * OT EE ny 


[| 753-0] | +135-3]164 [136.5 | 
552.747 || 609.3110 || 680.7211 ＋ 128.0164 [129.5 | 
„ 810.0 2111 1] +155.11172:1149.0 | 
55.647 || 723-5[114+ |} 812.0/210- | + 146.4163 [149.0 
628.0038 4 [I 693.0064 744.501 50 


Place this between p. 610, 671. 
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hoſe 
1.53 


8 ther- 


n of the baſis, at a medium, is 2875 


<"Y 


On, 


SO" 
2, and 4 


2, 3 
g properly reduc'd, 


periments bein 


Column 4 theſe ex 


ter; and the 


microme 


| 


wing pr 


O 


three laſt terms of the foll 


.. 4. 4: 3.1: 2.15 


> 
4 
8 
1 
No op 
& 


by Tab. I. N' 1, 


* 


pears 


P 


J 613] 


1-43 


is 
d. 


in one diviſion of the 


75 


correcte 
as A 


diviſor 


+. 


meaſure 


. 

_ 
© EL” 
8 


agree 


0 


therefore 2 


common 


EL I. - 
WL A B L E I. 
A Tarn of Expanſions of Metals, 


Showing how nave a foot in length of each, grows 
longer by an increaſe of heat corref pondin g to 
180. degrees of Farenheit's thermometer, or to the 

difference between freezing and boilin g water, ex- 


preſs d in ſuch parts whereof the unit is equal to 
the 10000th part of an inch, 


I White olaſs barometer-tube. 8 100 
2 Martial regulus of antimony. . 130 
3 Bliſter'd ſteel, . a , 138 
4 Hard ſteel. 55 
TVT 
6 Biſmuth. 2 = . „ 167 
7 Copper hammer d. EY . 
8 Copper 8 parts, mix'd with tin x „ 
Caſt braſs. - >. «a 
10 Bub 16 parts, with tin I. ET 
11 Braſs wire. n » + ns 
12 Speculum metall. 232 
13 Spelter ſolder, vig. braſs 2 parts, zink 1. 247 


14 Fine pewter. . 0 „ 
15 Grain tin. „ 
16 Soft ſolder, vi z. head 2, tnx I. a - 


17 Zink 8 parts, with tin 1, a little hammer' d. 323 
18 Lead. - —_ , . 344 


19 Zink or ſpelter. . » 353 
20. Zipk hammer'd half an inch per. foot. 373 


P. S. 


— 2 


[613] 


P. S. It is now ſeveral years fince I firſt obſerv'd 
the very conſiderable expanſion of the ſemi- 
metallic ſubſtance call'd zink, ſpelter, or toot- 
anag ; and propos'd it. as more fit for the pur- 
poſe of making compound pendulums, and me- 
talline thermometers, than braſs; as its expan- 
ſion ſeem'd conſiderably greater, and its conſiſt- 
ence, when gently hammer'd, not much inferior. 
With the ſame view I have made trial of ſeveral 
other metallic compoſitions, beſides what is above 
ſet down; but they all prov'd much inferior to 
zink in expanſion, and moſt of them in con- 
1 2 8 5 1 
It feems, that metals obſerve a quite different pro- 
Portion of expanſion in a fluid, to what they do 
in a ſolid ſtate: For regulus of antimony ſeemd 
to ſhrink in fixing, after being melted, conſider- 
, ůͥùuui ..... 


LXXX. A Remark concerning the Sex of 

Holly. By Mr. John Martyn, F. R. &. 
Profeſſor of Botany in the Univerſity of 
Cambridge. e 


Read May 30, H E holly, agrifolium, or aquifo- 
6... 9 lium, is deſcrib d, by all the au- 
thors that have come to my knowlege, as bearing 
hermaphrodite flowers: But if an obſervation, which 
I have lately made, is right, this tree is male and fe- 
male in different plants. I have, in my garden at 
8 Streatham 


RY 
ib” gs * 9 
SI; 2 1 * M : y _ 
. 1 "x" Gu < — * ern — "+ urn — 
rr . . — — L — 3 al 4 C 


ſummits, in w 


2s | cannot per 


that they are tubes, which aſſiſt in conveying the im- 


| 6x4 ] 


Streatham in Surrey, fix pretty large plants, with dif- 


ferently-variegated leaves, now in full flower, three 

males, and three females, growing in pairs, and a 
male growing by itfelf, in another part of the garden. 
The female is that which has been deſcrib'd by au- 
thors, and I do not know that any one has deſcrib'd, 


or even taken the leaſt notice of, the male. 


The male flower, as well as the female, is mono. 
petalous, cut deeply into four ſegments, with a very 
ſmall empalement, divided alſo into four parts. It 
has four conſpicuous. chives, which ſuſtain yellow 

Rich is great plenty of Farina; but has 
nothing like either ſtyle, or ovary. 85 : 


- 


The female flower has, beſide its eſſential part, the 


ovary, four ſhort filaments, which have hitherto been 


taken for chives, or male organs of generation; but 
ceive that they bear any fummit, or 
yield any farina or fecundating duſt, I rather believe, 


pregnating particles to the ſeeds; which opinion ſeems, 


in ſome meaſure, confirm'd by the germ being placed 
in the lower-part of the ſeed, according to Cæſal- 


pinus, who ranges this tree among 
nina cor in inferiore parte ka bent. 


Ray has placed it among the arbores fore fructui 


thoſe quarum ſe- 


contiguo: But, if my obſervation is juſt, it ought to 


be remov'd to the arbores flore a fruttu remote. 
It muſt alſo be remov'd from the fetrandria tetra- 


gynia of Linnæus to the diæcia tetrandria. But if 


the four filaments in the female flower ſhould be 
found, on a more accurate obſervation by better eyes 
than I am bleſs d with, to be real chives, and to con- 
tain a fecundating duſt; it will belong to the poh- 
gamia. y 9 5 But 


: I 6r, ] 

But whether the tree, which I verily believe to be 
purely female, is really fo, or hermaphrodite, this T 

am ſure of, at leaſt, that the other is purely male ; 

and even in this caſe my obſervation is new. 

This obſervation was made on Saturday laſt, May 

25, 1754. J have taken the firft opportunity of com- 

municating it, that, as the holly is now in flower, 


diate opportunity either of confirming or contradict- 
ing what I have here related. | | e 


Addition #0 Dr. Maztyn's Paper upon the 
Sex of the Holly. 


THE Royal Society having done me the honour 


holly to me, in conſequence of Dr. Martyn's obſer- 
vations thereupon ;. I accordingly firſt examin'd, in 


holly-trees in the botanical garden at Chelſea, We 
there found, as Dr. Martyn had, that the flowers were 
of different ſexes ; but not as thoſe in the doctor's gar- 


wards, both at Hampſtead, and at the duke of Ar- 
gyll's at Whitton, obſerv'd ſeveral trees bearing male 


not only Dr. Martyn's obſervation of the holly be- 
ing male and female in different trees is well founded, 
but alſo that it is male, female, and hermaphrodite, 
upon different trees: And I ſhould not wonder, if 
upon a ſtill farther examination, as in the — 


other botaniſts of the Society may have an imme 


of referring the conſideration of the fex of the 


company with that excellent botaniſt Mr. Miller, the 


den, male and female upon different plants, but female 
and hermaphrodite upon different plants. I after- 


flowers, others female flowers. Hence it appears, that 
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that the male and female flowers. of the holly ſhould 
be found, not only upon different, but upon the ſame 
po tree: Or even, as in the empetrum, or berry-bearing 
I! heath, that ſome holly-trees ſhould be found bearing 
= only male flowers, others bearing only female flow. 
ers, others only hermaphrodite flowers, others both 
male and female, others both male and hermaphro- 
dite, others female and hermaphrodite, others till 
bearing flowers male, female, and hermaphrodite, up. 
on the ſame tree. The holly, therefore, as Dr. Mar. 
tyn has juſtly obſerv'd, ſhould be remov d, in the ſy- 
ſtem of Linneus, from the fetrandria tetragynia; 
but not to the diæcia tetrandria, but rather to the 
claſs polygamia, and to the order trioicia. 
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19 
LXXXI. 4 Continuation. of the Account of 


the Weather in Madeira. By Dr. Tho- 


mas Heberden. Communicated ” Dr. 
W. Heberden, F. R. S. 


Read May Madeira, Anno 1751. 
39, 754. 


Barometer. 2 Thermometer | 
1 N Fenn 
ſaavary 129-775 39-1 [29.45] 1164-35416 
bruary [29.896130.1 129.5 64-5531 61 
March. Bevor 29.7 6649670 
April 297 30.1 [29.385] [65:01 [68[6 
May 29. oo 30.0529. 6 66.822 70063 
June 330 30. 0529.8 L. w. 70.833 7668 
Joy 29.9730. 05629. 9 74161177 
Auguſt 29.942630. 059.9 [7577s 
September] 9.93130 29.8 J 491678 
October {29:86 30.0529. | [72:774176 
Noyember 29.813030.1 |ig. 6] 68.533726. 
Deere [29.3 | — 221 
January 429.788“ 30.1 9 1 
E, 29. E . 
March 30. 02630. 2 
lay | 22.844 30.05 
29. 997130: 159. 
| 29,906 — 29 
29.99930.1 29. 


30.0030. 19.9 
[39-032130.1 129-9 L. 
October 29. 8030.1 [29.7 | 
— 29. 5130.05 9.75 
December 30. o5 30. 15129. 
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Madel Amo 17537 


| Barometer) 


4 ö. E. T. H. 

29.904. 30. 1029.66 

29.933}30-15129. % 
29.943639.15/½9·5 


429. 921 30.1 Pr 


29.596] 30 29. 81 


Thermometer. 


363.139 


465.946 
66. 967 


65.316 


1 og 


Joe - © © [5.988 30.05/29. 8 69.6 


Collecting the reſpective . of the dail y heights 
of the inſtruments throughout the year, and extract- 
ing the mean altitude, I find, 

The mean altitude of the barometer for each day, 


18 . " 29. 915 inches. 


Of the thermometer, 68".918. 


The 


greateſt nde variation, during four 


years and four months, has been 9 tenths of an inch, 
vi. from 29.3 to 30.2. 
the mercury ſtood at 29.1, I find, by a note in my 
diary, 
tube, I judg'd the mercury to ſtand 3 tenths of an 


For altho' in April 1751. 
that ſome air having inſinuated itſelf into the 


inch lower than it ought. 

The greateſt thermometrical variation, during the 
ſaid time, has been a0; vi. from 60? to 80* : But it 
may be obſerv'd, I never knew it riſe ſo high but 
once; occaſion d by a very ſtrong leite or levant wind; 
the extreme height, without ſuch an accident, being 
never more than 789. 


N. B. It may be neceſſary to adviſe, that my ob- 
ſervations are made in the city of Funchal. = 
e 


691 


The quantity « rain, which has fallen i in the iſland 
of Madeira. 


i. 4 WS „„ % „ YA, a+ 4 —jͤ— 22 < ates As, 


38.701 [ 23, 573 


The unity of rain, which has fallen the laſk. 


ſeven you from I 1747. to 175 3. incluſive, amounts 
to Ts IIs 346 inches. 


Pn ny og T ES 3 . 
The mean quantity 4 water — 
for each day of the ſaid ſeven years 3. 

n =: 5 
in the ſaid ſeven years = 


The mean quantity of water 
for each of the. days it rain d. Foz +, 
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IXXXII. Obfervations upon ** Kircher; A 


of Marcellus by Archimedes. By 
Parſons, M. D. F. R. S. 


Read June 13, HEN Marcellus beſieg d the city 
„ of Syracuſe, it is well known, 
by the authority of thoſe great hiſtorians Livy, Po- 
lybius, and Plutarch, that the incomparable ſkill and 
devices of Archimedes were the only obſtacles ta his 
ſucceeding in his enterprize, much ſooner than he 
did. Theſe authors tell us of his having invented 
machines, with which he threw ſtones of an enor- 
mous weight, into the ſhips of the beſieger; with 
ſhowers of darts, flints, pieces of timber, and ſuch 
like; and had fo prepar'd his engines, as to be pro- 
per for any diſtance the veſſels might lie at, in the har- 
bour. And they are minute in their deſcriptions of 
ſome of them; particularly, in his having deftroy'd 
the /ambuca, a machine contriv'd by Marcellus. Nor : 
does it appear that the forces, inveſting the city by 
land, far d any better than thoſe by water; for it is 
faid he gall'd them in all quarters. And tho' the 
nd as deſcrib'd by theſe great authors, were 
wonders, ſurpaſſing the comprehenſions of the gene- 
rality of mankind, yet I believe their accounts have 
credit with the 3 part of the learned, who de- 
light in hiſtory and antiquities. 

But what was moſt diſcredited, was Archimedes 8 
ſetting fire to the ſhips, by a burning ſpeculum. 
Indeed ſo difznguih'd a genius, if be could not de- 
troy 
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„ 
ſtroy them in that manner, muſt know, that he might 
have thrown combuſtible matter, ſufficient to burn 
ie galleys, from his projectile machines: For we 
cannot imagine that he was ignorant of every kind of 
theſe, and not even of the wildfire of the Greeks. 
But, however, to account for his burning the fleet, by 
a ſpeculum, was the difficult point. 15 8 
When philoſophers began to increaſe their catop- 
trical experiments, which they did very early, they 
found the focus, of every ſpeculum that was concave, 
ſo ſhort, that they were eaſily inclin'd to conclude, 

that Archimedes could not ſet fire to the fleet by a 
ſpeculum; and hence the fact became intirely diſ- 
credited, till the famous Kircher, and his pupil Schot- 
tus, whoſe characters and works the learned world 
are well enough acquainted with, reſolv'd to confider 
not only the ſtory of Archimedes, but alſo that of 
Proclus, who is ſaid to have deſtroy'd a fleet at Con- 
ſtantinople in the ſame manne. . 

Kircher, however, notwithſtanding the incredulity 
that appear d every- where among the learned of his 
time, concerning thoſe facts, was not deterr'd from 
giving great attention to the matter himſelf ; which 
led him to make innumerable experiments, in order 
to fee whether it was poſſible to be done or not, be- 
fore he would give any opinion about it; and at 
length, when he had commended the parabolical ſpe- 
culum, which he, and others, were inclin'd to think 
the moſt likely to ſucceed in ſuch an enterprize; he 
was inclin'd to think, Archimedes made uſe of fuch 
a ſpeculum. | 

But, ſoon after, he was diſcontented with this 
notion, and began to make new eflays ; and, being 


happy 
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happy in his invention, he fell upon one, which leſ- 
ſen'd his former good opinion of the parabolical ſpe- 
culum, and made him more ſenſible of the incon- 
veniencies attending it, or thoſe of any other form, 
that had any great degree of concavity ; and, in a 
word, engag'd him intirely in favour of his new 
thought, which was put in execution in the following 
F 5 
He erected a frame, on which he placed five plane 
ſpecula, of equal given dimenſions, with ſuch incli- 
nations as made them all throw their reflected rays 
upon the ſame place, at more than one hundred feet 
diſtance. When he had ſet the firſt ſpeculum, he 
went and laid his hand upon the place, whereupon 
he caus'd the rays to fall, and found it warm; when 
he added thoſe of the ſecond, the heat was doubled ; 
the third increas'd the heat in the fame proportion; 
and the fourth being added, the heat was ſcarce to 
be borne; but the fifth made it intolerable. From 
whence he concludes, that, by multiplying thoſe ſpe- 
cula, the heat might be ſo increas'd, as to ſet fire to 
combuſtible matter at greater diſtances, according to 
the number apply'd. 5 ml 
Nov becauſe I think it a matter of ſome conſe- 
quence, in the learned world, to aſcertain to every 
author the praiſes due to his labours and diſcoveries, 
and to ſhew this author's application of the invention 
to the confirmation of this Archimedean fact; I think 
it alſo incumbent on me to give the Society his own 
words upon it, which he himſelf has reduced to a. 
problem, . 


 PROBLEMA 
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_ «<.admodum fuſe oſtendimus lib. 2* de Actinoboliſmis, 
cc 
part, 1*, 
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PROBLEMA Tv. 


Machinam ex fpeculis plani: conflruere ad centum 
edes & ultra urentem. 


e Suppono igitur primo, ſpeculum p lanum tanto 
© majorem lucem reflectere, quanto ah ud majus fu- 
© erit ; ita pedale ſpeculum in vicino pariete, lucem 

« pedalem, in remoto, ad centum pedes lucem tan- 
< tam, quanta pars quarta pedis eſt, projiciere, expe- 
e rientia comperi. Supponendum ſecundo infinitos 
(c radios, ex fingulis ſpeculi punctis, reflexos, hanc 
« hicem conſtituere. 85 itaque aliud ſpeculum pla- 


num ita conſtituas ut reflexa lux duplicate paulo 
P ante luci congruat, dico & lucem & calorem tri- 


te platum iri, & fic in infinitum procedendo. Sup- 
<« ponendum tertio, lucem & calorem hujuſmodi ſpe- 
culorum reflectione, in unum ſpatium reflexum, 
6 pro multitudine { peculorum multiplicari z 3 quem- 


Ego certe hujus rei in quinque ſpeculis 
< experimentum ſumpſi; & prima quidem lux, a 


cc luce directa, diverſum calorem habebat; duplata 4 


« Jux notabile caloris augmentum Jam ſuſcipiebat; 
* triplata calorem ignis præferebat; quadruplicata 


* calorem utcunque tollerabilem adhuc præſtabat; 


« quintuplicata, pene intolerabilem ; unde certo & 


< ijndubitate concluſi, multiplicatis ſ peculis planis, & 


< ea ratione collocatis, ut omnia, reffexam ſolis lucem, 


* Kircheri Ars magna lucis & A lib. X. pars III. cap. i. 
diſtinctio 3. 


0 « jn 


„„ — ao 


=.» 
« in unum ſpatium cogant, futurum, ut non tantum 
c majorem uſtionis effectum, quam quælibet uſtoria 
4 parabolica, hyperbolica, elliptica, præſtent; ſed & 
e in multo majus ſpatium, radioſam lucem refleQant, 


« centum & amplius pedum, experientia docuit.” 
Schottus gives the ſame account of Kircher's ex- 
periment. He accompanied him in all his trials, as 
well as in his journey to Syracuſe, after he had 
brought his plane mirrours to anſwer his purpoſe ; 


and, upon viewing the place, they both concluded, 


the galleys of Marcellus could not be farther than 


declared, that if a concave ſpeculum could be con- 
ſtructed. as large as the rotunda, it could not have a 
ſufficient focus to effect what both Archimedes and 
Frocius are land to have done. _ © 
Thus we ſee Kircher had ſcientifically eftabliſh'd 
the problem, for the conſtruction of a burning ma- 
chine, conſiſting of any number of plane ſpecula ;. 
which was afterwards farther confirm'd by the in- 


genious Monſieur de Buffon, a worthy member of 


our Society, at Paris; as it appears in two letters, one 
from Mr. Needham, fellow of the Royal Society, to: 
me ; and the other from the marquis Nicolini to our 


late worthy preſident ; both read before this Society in. 


April 1747, and ſince printed in theſe Tranſactions;. 
in which Monſieur de Buffon. is ſaid to be the in- 
ventor *. If ſo, we cannot ſuppoſe he could have ſeen. 
what either Kircher or Schottus had wrote about it. 

„ Since this paper was committed- to the-preſs, the author has: found; 
that Monſ. de Buffon, at the cloſe of his diſcourſe an this ſubject, print- 
ed in the Memoirs 7. the Royal Academy of Sciences, has mentioned that 
hunſelf had ſolved 
by Kircher. 


© quemadmodum me in quinque ſpeculis ad ſpatium 


thirty paces from Archimedes. And yet Sehottus 


the problem, before he. knew that it had been done 
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LXXXIII. Ai Account of ſeveral Bones of 
an Elephant found at Leyſdown in the 
Iſland of Sheppey. In tuo Letters from Mr. 
Jacob, Surgeon at Feverſham, zo James 
Parſons, M. D. F. R. S. dated May 24, 


Read June 13, IHRE E or four years ago I ſent 
"75+ 2} you the acetabulum of an elephant, 
which was diſcover'd fticking in the clay, which was 
partly waſh'd away from the cliff, at a place call'd 
Leyſdown, in the iſle of Sheppey, a full mile eaſt- 
ward of the cliffs of Minſter. This, with other parts, 
as one of the ſpinal vertebræ, a thigh- bone four feet 
long, and numberleſs other fragments too rotten to be 
then taken up intire, I ſaw; all which lay below 
high-water mark: And as the place, and ſome ad- 
jacent land, ſoon after, became my property by a 
purchaſe I made; I went, attended by workmen, in 
ſearch of more, and found an elephant's tuſk ; and, as 

. it layintire to appearance, took its dimenſions ; which 
were, in length, eight feet; and in circumference, in 
the middle, twelve inches: But it fell all to pieces, 
when we endeavoured to raiſe it. I found, alſo, part 
of a ſcapula, its finus almoſt intire, and three inches 
diameter. I have ſince found ſome pieces of grind- 
ers, and, by care, hope for more; and have now a 
larger one, from another part of this iſland. The 
pyrites, however, abounds ſo much in the clay m_ 
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F691] 
this animal was embedded, that I deſpair of finding 
any whole bones: But I think theſe fragments are 


ſufficient to ſhew, that the elephant was as large as 
that mention'd by Fentzelius, in theſe Tranſactions. 

The apex of the tuſk, which I preſerv'd, and the 
acetabulum before you, were both found within 
twenty feet of the. other bones mention'd, and are, as 


I apprehend, in better condition than they are, from 


their being taken up immediately upon being diſ- 
cover d, and not left to be expos'd to the injury of 
the weather, and violence of the tides ; which ſoon 


affects bodies ſo expos'd, after having lain under 


ground for ages. 


LXXXIV. A Letter from Mr. John Ellis, 
F. N. S. to My. Peter Collinſon, F. R. S. 


concerning the animal Eife of | thoſe Coral- 
lines, that look lile minute Trees, and grow 


upon Oyſters and Fucus s all round the Sea- 
 coaft of this Kingdom. 

i WS 

Read June 13, 
1754 


on the minds of many curious and 


learned men of the animal nature of corallines, on 


account of their beautiful ramifications, and regular 
plant-like appearances, determin'd me to perſuade 
our ingenious friend, Mr. Ehret, to aceompany me 
to the ſea- ſide, that he might there be an eye-witneſs 
of what I had advanced to you, and many other 

"> "I worthy 
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worthy members of the Society; and to make exact 


drawings of the ſeveral different objects, as they ap- 
pear d to him thro the microſ cop. 
Accordingly, on Monday the third of this inſtant 


June, we ſet out, and arriv d at Lewes in Suſſex that 


evening, and the next morning at Brighthelmſtone. 
'The weather being very calm, and few fucus's or co- 


rallines being thrown aſhore on the beach, I hir'd a 


fiſherman, the next day, to take up ſome oyſters from 


an old oyſter-ground, that had been long diſus d, lying 
about three or four leagues off to ſea, and where, by 
his deſcription, the ſhells were cover'd with great 


varieties of theſe minute tree-like corallines ; with 
directions, that, as ſoon as he took them out of the 


ſea, he ſhould immediately put them into a bucket 
of ſea-water; but, unfortunately, he put the oyſters 


into a fiſherman's baſket; by which means, many 
varieties were dead, notwithſtanding we receiv'd them 


two hours after they were taken out of the ſea, and 


had them put immediately into ſea-water : However, 


by the oyſters lying on one another, ſome of the co- 


rallines were kept fo moiſt, as to be perfectly alive, 
and briſk. In order to diſtinguiſh them more eaſily, 
we pluck'd them off the oyſters, and placed them in 
white earthen plates, and pour d as much ſea-water 
over them as would juſt cover them: After we had 
let them reſt for a little while, to recover chemſelves, 
we could eaſily diſcover, with a magnifying glaſs of 


an inch focus, which were alive, and. which not : 


Accordingly, I cut off ſmall pieces of ſeveral of the 
livelieſt, and placed them in watch-glaſſes fill d with 
ſea- water; theſe, after reſting a little while, I placed, 
one after another, on the ſtage of the — 

= The 
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The unuſual ſight ſo amaz d our friend (who had his 


doubts), that he could ſcarce believe his own eyes; 
for he had hitherto imagin'd, with many others, that 
theſe corallines were vegetables, and only the recep- 
tacles of animals, as many other plants are, and not 
the proper caſes, ſkins, or coverings, of their bodies. 
The firſt coralline that offer'd itſelf to our view, 
was u 1. (Plate XXII. ), where it is repreſented, in its 


natural appearance, climbing upon the podded fucus 


a, with irregular threadlike ramifications, as at 5; 


one of which is exhibited magnified at A, in which N 
we may obſerve a broad dark line in the middle of 


the tranſparent ſtem and branches. This is part of 


the tender body of the animal, and ſeems as a ſup- 


port for its ſeveral heads and ſtomachs, with the many 
hands or claws belonging to each: For at the top of 
each of the branches we may obſerve a polype with 


twenty tentaculi, or claws, which do the office of 
hands, its mouth in the centre of them, and its ſto- 


mach underneath, inclos'd in a fine tranſparent cup. 
The fine out-lines repreſent the horny ſkin, or out- 
ward coat, that ſerves this compound animal as a de- 
fence, in the ſame manner as the ſhells of teſtaceous 
or cruſtaceous ſea-fiſh. 5 

The ſkin or covering of the arms, that ſupport the 
cups, is form'd in ſmall rings, which gives the ani- 
mals the more freedom to move about dextrouſly in 
ſeizing their prey. i 

At letter B is the microſcopical ** of a 
ſtill ſmaller coralline than the former; the natural ſize 
of it is expreſs'd at fig. 2. This creeps up, and 
twines 1c:3nd other corallines by ſmail vermicular 
tubes, and ſends out its curious fender arms irregu- 
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, which runs parallel with the up 
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larly: 'Theſe arms, in the microſcope, look like rows 
of the ſmalleſt beads of a necklace: To the top of 


each of theſe is fix'd a cup, for the reception of the 


polypes, the brim of which is curiouſly indented. 


Theſe we faw alive, and extending themſelves about 
in various directions. „„ 
Fig. 1 3. repreſents part of another coralline of its 
natural ſize, juſt as it appear'd expanded in a plate of 
ſea-water. 235355 5 
It is call'd, in Ray's Synopſis, ed. 3. corallina ra- 
moja cirris obſita; and by Doody, in Ray's Synopſis, 


ed. 2. fruticulus elegans geniculatus cirris obfitus, 


Letter C exprefles a branch of this coralline magni- 
ſide- 
eight ten- 


branch, rows of ſmall polypes, each wi 


taculi, or claws, riſing out of little ſockets. The 
upper diviſion, or tube, of theſe little branches, as at 6, 
appears full of joints, one to each 


polype - but we 
could eafily perceive, that all the polypes were con- 
nected together, and communicate with the principal 
ſtem, or body, which is inclos'd in the middle tube. 
The under ſmall tube of the capillary fide-branch at 
per one 6, and ad- 
heres to it, appear'd clear, hollow, and jointed. 
This coralline ariſes from a tuft of ſmall irregu- 


 larly-matted tubes, like a ſponge growing to an oyſter- 


ſhell, as at g; the ſmaller branches e are inſerted in 
circles round the larger branch /, at equal diſtances, 
like the plant call'd horſetail, or equiſetum. As we 
were obſerving theſe corallines, we perceiv'd, on one 


of them, a different-ſhap'd polype, which thruſted 
itſelf out of a ſmall funnel-ſhap'd pipe: This was in- 
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ſerted in a cell, whoſe brim, or border, was ſurrounded 
by little ſpines. 1 1 
| obſerv'd: to compoſe that ſpongy 


Theſe cells we 
rough matter, which incruſts almoſt all marine ſub- 
ſtances, but chiefly fucus s. Fig. 4. repreſents the 
natural fize of theſe cells on a fucus; letter D ex- 
preſſes the cells and polypes, with twelve tentaculi to 
each, as they appear ified; where the animals 
are ſeen raifing and expanding themſelves. When 
they are diſturb d, they draw themſelves within their 
ſheath, or pipe, which cloſes on them, and fink to- 
gether into their cells. „„ 
The curious denticulated coralline at 1 5. Plate 
XXIII. has very much the appearance of a plant, at 
firſt view, even when it is magnified, as at E. This 
gave us a farther corroborating proof, that theſe ex- 
traordinary ſpecies of beings are animals: For we 
obſery'd, that the ſmaller polypes, that extend them- 
ſelves out at the opening of every oppoſite denticle, 
or little projecting tube, are united at the bottom, or 
to the fleſhy ſubſtance of the main body, 


lower; part, 
that paſſes thre the middle of each branch, or ſtem, 
and are ſo many different bodies united in one; acting 
like ſo many ſets of hands, placed in form of a cir- 
cle, collecting food, each for a mouth in the centre, 
to convey nouriſhment to fo many ſtomachs, which 
are fix d in the ſwelling part, or bottom, of each den- 
ticle. This great ſupply: of nouriſhment from all 
fades, gives that great increaſe, and variety of ramifi- 
cations, to this wonderful claſs of many-bodied ani- 
mals. RI 
Beſides theſe ſmall polypes, which compoſe the 
branches, theſe corallines ſend forth, from. ſeveral. 


2 Parts, 
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parts, many veficles, of different ſhapes, at certain ſea- 
ſons of the year, according to their different ſpecies. 
Theſe veſicles are protruded from the outward ſkin 
or horny covering of theſe branched. polypes, and 
from the inward or fleſhy part ariſes a larger polype ; 
one of which-occupies each of theſe veſicles. 
Thus a coralline full of veſicles looks like a plant 
full of bloſſoms, which, after they have arriv'd at 
their perfect ſtate, fall off, with their capſules or ve- 
ſicles, and become new-detach'd animals, to provide 
for themſelves; in the fame manner as the falling 
ſeeds produce other plants. = 
Upon examining this coralline, we found, that the 
animals in the veſicles were dead; but, immediately 
afterwards, we had an opportunity of diſcovering the 
veſiculary polypes alive, in another coralline ; which 
are deſcrib'd at fig. 6. in their natural fize, and at 
letter F as they appear'd magnified. This ſpecies I 
have call'd the ſea-aak coralline, from its being moſt 
frequently found creeping on, and adhering to, the 
largeſt ſpecies of the quercus marinus, or ſea-oak 
— 5 5 
The veſicles of the denticulated coralline, letter E, 
are deſcrib'd as they appear d full of ſpines at the top, 
and clos'd up, as at letter G. . 
The veſicles of the ſame ſpecies are more fre- 
quently found as deſcrib'd at 1, where the ſpines are 
not unfolded: From this appearance, I have call'd it 
the pomegranate-flowering coralline, becauſe they 
nearly reſemble the opening bloſſom of the balauſtine, 
or double flower of the pomegranate. _ 
The branches of this coralline are often obſerv'd to 
end in vermicular tubuli, as at H, which are — 
= 
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of the ſame form with thoſe it begins with ; ſo that 
_ theſe animals can, and do, change their ſhapes, for the 
ſeveral ends and purpoſes of their being; and this in 
a moſt ſurpriſing manner. TY 
L had farther an opportunity of examining ſome of 
thoſe kind of corallines, which I call celleferous, from 
their having rows of cells diſpos d in plant-like rami- 
fications. The ſmall black ſpots in each cell, which I 
had conjectur d before to be the embrio of a future 
teſtaceous animal. Vid. Phil. Tranſ. Vol. 48. Tab. 
VI. p. 115. I found now to be the contracted bodies 
of dead polypes ; for we here ſaw ſome of theſe po- 
lypes alive, and extending themſelves out of their 
cells, as at K, fig. 7. and upon reviewing them, when 
they were dead, found they made the appearance of 
blackiſh ſpots in each cell, as at L, fig. 7. So that 
we have reaſon to ſuppoſe, that this ſpecies of polypes, 
that form theſe corallines, do change into teſtaceous 
bodies. But of this I do not doubt, that time, and 
more obſervations, will fully convince the curious. 


I Am,, 2 

3 SIR, | 
Your moſt affectionate friend, and ſervant, 

Lawrence-Lane, : 

1 John Ellis. 
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LXXXV, Extract of a Letter from Camillo 
Paderni, Keeper of tbe Muſeum Hercu- 
laneum, 16 Tho. Holles, E/; dated at 


Naples, April 27, 1754. 
Read June 13, F NE reaſon for not anſwering your 
3 letter earlier has been the embaraſſ- 


ments, which I have had about the muſeum, eſpecially 
in forming the place itfelf to a coenient ſhape for 
the things, which it is to contain. Till this was done, 
the whole was unavoidably in great confuſion. I had 
the direction likewiſe of the people, who work'd 
ander-ground, and ef he ſeveral artiſts otherwiſe 
employ d. Beſides, I was deſirous to ſend you the 
printed catalogue of the muſeum, which has long 

been order d, yet cannot ſtill be publifſh'd theſe three 
or four months. When it is out, I ſhall be at liberty 
to write more fully and freely than is at preſent per- 
mitted. However, I can now ſend you an account of 
the diſcoveries made of late, that is, within theſe 
twelve months, in the pretended city of Herculaneum.. 
I fay pretended, becauſe it is my own opinion, that 
the place, where they have dug for ſome time paſt, 
_ and actually do now dig, is not Herculaneum, but a 
different place from it, tho' almoſt contiguous to it; 
as I could eaſily make appear, was J at liberty to 
write: But time will clear up this matter. My duty 
made it neceſſary for me to deſcend into it almoſt 
daily; and when my buſineſs was done, I always 
indulged my curiofity and genius in viewing and 
' examining the ſeveral objects there. The 25 
1 where 


FT 1 
here they are digging, at preſent, is under 1). Boſco. 
di Sant Agoſtino, but a. little diſtant. from the royal 
palace at: Portici, Its depth is 125 Neapolitan palms*, 
one of which is more than the mercantile- canna of 
Rome. All the buildings diſcover d in this ſite are 
noble: Manz of the pavements. are of moſaic, va- 
riouſly: and finely. made; others are of different- 
colour d marbles, diſpos d with a beautiful ſymmetry; 
theſe buildings there has been found an entire library, 
compos d of volumes of the Egyptian Papyrus, of 
which there have been taken out about 250; and 
the place is not yet clear'd or emptied, it having been 
deem'd neceſſary. to erect props firſt, to keep the earth, 
which lies above it, from falling, in upon it. Theſe 
volumes of Papyrus conſiſt of Latin and Greek ma- 
nuſcripts; but from their brittleneſs, occafion'd by 
the fire and time, it is not poſſible to unrol them, they 
being now decay d, and rotten. His majeſty how-. 
ever has done his part; having ſent for a certain 
monk from Rome, who belong'd to the Vatican li- 
brary; in hopes, by his means, to have unfolded 
them; but hitherto. in vain. - 5 „ 
Your ſervant Paderni alone can ſhew ſome frag- 
ments of feveral lines; and more than this, he is much 
afraid, will never be ſeen. Of theſe there are many 
in my cuſtody, which I ſappoſe you will have the 
pleaſure of obſerving, in the intended catalogue. 
There have been found of thoſe ſmall tables, which 
they cover'd with wax and the palimpſeſton, and then 
. wrote 


Eb fF% * * % FE 2.” „ _cCO_rT * — "TY —— 5 — 


* A Neapolitan palm is ſaid to be 114 inches Engliſh, 


JE — 
= — 1 any * — 
_ an — — 
= & > 11 — = \ 
— — — — — — ,— \ : _ =_ 1 — * = 
—________——_—— — — — — — — — —  — ——ñ —— ———  — — — - —œ . 
——C — p * — — — — N — — — 
N — = Ne * . —  .—— 
— ks —— = apa 4 — a 2 —<". AM. — — 
* 
— —„V— 


> — - 
5 ” — —— 
— x Mb. — „ 


— 
1 1 - F 
- . — — —— ers 3 — 
* — —— — — * — — 
— . — — — 2 — — '—H—ͤ—ũ—V ' — — 
"= = * . — — — — — 8 — 
— - 2 — ——_ - — x — — — — 
8 — — oy -— — ——— — — —— 
— A — —— 2 - — — s © 
— — — — — 
Jn _ —— — — — 2 _ 
- — — ——— — . 
a” _ R 8 
ve » 


S * - 7 - * 2 
— — ————— r — — — 
» — th, © * 1 by HI 
— ns — * - - 
— — I a —— —ͤ — — — rann Ad bead 
— — — — 
— - = — — _ _ — - — * — — 
— — 22 oo - — — — 222 —— — — 
— — - — —— — 
— ” : Se gy —— _—_— 
” OY = 
— =D — — — 
— - — N 2 — — — 


ſerib d upon the baſis, in Greek letters. A little di- 


to it; the inſide of which, 


vaſe ſhap'd like a cockle-ſhell, and fuppo 
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wrote on them with the ſcylus: but all theſe are be- 
come a kind of cinder ; and have likewiſe ſuffer'd by 
the damps ; from both which circumſtances they are 
now ſo tender, that they break with the touch. 

In the fame place there have been met with three 
ſmall buſts ; one of Epicurus, another of Zeno, and 
the third of Humachus ; with the names of each in- 


ſtant from the preceding ſite has been diſcover'd an- 
other noble building, with a ſquare court belonging 
alone, has been hitherto 
examin d. This ſquare is form'd with fluted columns 
made of brick that was ſtucco d. In the angles were 
four terms of marble, with buſts upon them, in bronze, 
of the fineſt manner, having the name of the Greek 


workman upon one of them. In the centre, betwixt 


the terms, there was a ſmall fountain, form'd by a 


dorted by a 
ſmall fluted column. There have been likewiſe found 


three other buſts, large, and in bronze alſo, of the 


moſt excellent workmanſhip. Within theſe few days 
the following things have been taken out of the ſame 
ſite; to wit, a female ſtatue, fix palms high, perhaps 
a goddeſs, tho without any attribute, and but of mid- 
dling workmanſhip ; two moſt beautiful candleſticks, 
fix palms and. an half high, exquiſitely wrought in. 
chas d work; other candleſticks, much damag'd by 


the fire and time ; many fragments in bronze, which, 


not having any particular merit, it is needleſs to de- 


ſcribe, except two ſmall figures of fawns, that are 


finely executed. In the ſame place was diſcover'd a 
large fountain, lind throughout with lead; round it 
were eleven heads of lioneſſes, out of which the mou 

| flow d. 
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flow'd. Pipes of lead are very often met with; and 


a day ſcarce paſſes, but ſomething is brought to be 
depofited in my cuſtody. The above is all I can 
write, at preſent, concerning our late diſcoveries. The 
muſeum goes on increaſing greatly. Now there are 
in it two curule chairs, which are uniques ; theſe were 
in a chamber by themſelves, and had been ſomewhat 
injur'd. One 1s fimply of bronze, and the other of 
bronze, which had been gilt. I can affure you, that 
when, in the courſe of a few months, every thing is 
properly ranged and placed in this muſeum, it will be 
one of the fineſt in Europe; as well for the ſingula- 
rity, as beauty, of its objects. Now, particularly, I 
wiſh you were here; being thoroughly perſuaded, 
that you would paſs entire days with me in it, as ſe- 
veral other of my friends have done, with the utmoſt 
ſatisfaction. If my time had not been ſo entirely 
taken up in putting the muſeum into ſome general 
order, I could eaſily have given your learned friend, 
Dr. Ward, the defir'd information about the antient 
weights and meaſures ; which particular things, how- 
ever, are not yet diſtinctly methodiz d. We have va- 
rious meaſures, but without any marks upon them: 
By their form, they appear ſuch, as are deſcrib'd by 
3 1 and others. We have, alſo, many 
weights of all fizes, with their ſeveral marks upon. 
them, proper for ſcales ; ; and many ſteelyards, like- 
wile, of all ſizes, the links of which being broken, 
it will firſt be neceſſary to reſtore them, before any 
* can be made of them. I already conceive a. 
high eſteem for Mr. Stuart and Mr. Rivet, from the. 
honour, which they have acquir'd to themſelves by 
their celebrated undertaking. When they ome 
r 
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ther, I ſhall endeavour to procure them fubſcribers to 
their work, and ſhew them every —_ in my 


Pre 
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LXXXVI. Experimental Examination of 

à white metalli ic Subſtanceæ ſaid to be found 

in the Gold Mines of the Spaniſh Weſt- 

| Indies, and there known ps the 

_ tions of Platina, Platina di Pinto, Juan 

Blanca. By William Lewis, . 
F. R. 8. Was 


p A P. E R 1. 
Nead May 30, 1754+ 
Experiment 1. 


H E ſubſtance brought into Englend under the 
name of Plating appears a mixture of diffimilar 
8 0 
The moſt conſpicuous, and by far the largeſt part 
of the mixt, are, white, ſhining grains, of ſeemingly 
{ſmooth furfaces, irregular — generally planes 
with the edges rounded off. Upon examining theſe 
with a microſcope, the ſurface appear d in ſome parts 
irregular, the prominencies ſmooth, bright, and 
ſhining ; the cavities dark- colour d and roughiſh. A 
few of them were attracted, tho weakly, by a mag- 
netic bar. 

The grains above deſcrib'd are the true plating. 
The heterogeneous matters intermingled among them, 
in the ſeveral parcels, were, 1 

1. 4 
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1. A blackiſh duſt, ſeparable by a fine ſieve. This 
was farther divided, by a magnetic bar, into two 
different ſubſtances: the part attracted, was of a 
fine ſparkling black colour, much reſembling the 
black fand from Virginia: the part not attracted 
was of a dark browniſh hue, with ſeveral bright 
molecule, which appear'd to be fragments of the 
= of platina. 

2. Among the larger grains, ſeparated by a coarſe 


 fieve, were obſerv'd ſundry irregular dark-colourd 


particles, ſome blackiſh, others with a caſt of 


browniſh red, in appearance reſembling fragments. 


of emery or loadſtone. Several were attracted, 
weakly, by the magnet. 


bling gold, which upon farther examination they 


were found to be, tho probably not entirely free 


from platina. 
4. A few globules of quickfilver, containing gold, 
vith ſome particles of ——_—_— intermix'd and pretty 
ſtrongly adhering. 
g. Some fine tranſp arent particles, probably ſpar. 
6. A very few ir particles, I a jet-black co- 
lour. Theſe broke * and look d like the finer 
kinds of pitcoal. Laid on a red-hot iron, they 
etmlted: a yellowiſh . and ſmelt like burning 
coal. 


3 1. It appears from the foregoing obſer- 
vations, that this mineral has not come to us in its 
native form ; being, probably, taken out of the mines 


in large maſſes which have been broke, and treated 


with : 
2. 


3. There were a few rough yellow particles, reſem- 
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adventitious, as well as the mercury; being worn off 
from the ſtampers and mills employ'd for commi- 


ny. _ 


Nance ſimilar to the black duſt, adhering in them. It 


netic matter, that ſome of them are attracted by the 


Experiment 2. 
Some of the purer grains of platina, by gentle 
ſtrokes of a flat hammer, upon a ſmooth anvil, bore 


cover d internally a cloſe granulated texture. All are 


more brittle when ignited, than when cold. 


geneous admixtures, as brought to us, was found to 


640 
with mercury, in order to extract the gold, of which 
poſſibly it at firſt contain d a conſiderable quantity. 
The quantity left by the workmen is extremely ſmall; 
ſome pounds of the mixt having yielded only a few 
grains. A moderate fire renders more of theſe golden 
particles diſcoverable, than can be ſeen at firſt; the 
mercury evaporating, by which ſeveral of them were 
concealed. 5 3 5 
2. Some part of the browniſh powder is probably 


nuting the mineral, and triturating it with the mer- 


3. The roughneſs and dark colour of the cavities 
of the grains of platina ſeem to proceed from a ſub- 


is probably owing likewiſe to this heterogeneous mag- 


to be conſiderably flatten d, without breaking or crack- 
ing about the edges: ſome quickly crack d, and diſ- 


reducible, by rade ftrokes in an iron mortar, tho' with 
difficulty, into powder. They ſeem'd to be rather 


5 Experiment 1 
The ſpecific gravity of platina, with its hetero- 


be 
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be to that of water as 16.995 to 1.000. The quan- 
tity weigh'd for this purpoſe was no leſs than 2000 
Troy grains. 

The larger grains of platina, ſeparated as much as 
poſſible from the other matters by the ſieve, and 
cleans d by heating, boiling in aqua fortis, mixing 
them with ſal ammoniac, and forcing off the ſalt by 
fire, and afterwards waſhing them; weigh'd in air 
642, in water 606.75 : whence their gravity turns out 
18.213. The microſcope ſtill diſcover'd a confider- 
able portion of blackiſh matter in their cavities. 
Theſe trials were ſeveral times repeated on differ- 
ent parcels of Platina: the reſult was nearly the ſame 
in all. 

Remark. The gravity of this micwal, great as it 
appears to be from the foregoing experiments, would 
probably turn out ſtill greater upon a farther purifi- 
cation of the platina, fince it is manifeſtly mix'd with 
ſome of the lighter heterogeneous matters. 


Experi ment 4. 


1. A quantity of platina, containing its uſual ad- 
mixture of magnetic duſt, was kept for ſome time of 
a moderate red heat in an iron ladle. The bright 
particles became ſomewhat duller-colour'd ; the mag- 
netic ones were no longer attracted. In other reſpects 
ne was no ſenſible alteration, 

. An ounce of platina was urg'd with a ſtrong 
8 fire, in a blaſt · furnace, for above an hour: 
the heat was ſo vehement, that the black- lead cru- 
cible vitrify d, and the flip of Windſor brick, which 
cover'd it, melted, and ran down. The grains of 
platina were found ſuperficially cohering into a lump, 
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of the figure of the bottom of the crucible, of a 
brighter colour than at firſt. On a ſlight blow, 
readily fell aſunder again, and ſeem'd not to . al- 
ter'd their ſhape. 

. In ſeveral repetitions of the experiment, the 
platina began to cohere in a moderate white heat : 
the grains were at this time very eaſily ſeparable, and 
teem'd to cohere the more ſtrongly in proportion as 
the heat was rais d. In the moſt intenſe fires, which 
the common veſſels could not long ſupport, the pla- 
tina did not melt, or ſoften, or alter its figure, or loſe, 
ſenfibly, of its weight. The colour was conſtantly 
brighten'd by a ſtrong heat, and generally render d 
duſky by a ſmall one: on quenching it, when vio- 
lently heated, in cold water, the grains, which com- 
pos'd the internal part of the Ou acquir'd a violet or 
purple colour. 


E xperi ment 1. 


1. As the power of fire upon metallic, e as 
earthy ſubſtances, is remarkably promoted by the im- 
mediate contact of fuel, and the impulſe of air upon 
the ſubject; platina was expos d to its action in thoſe 
circumſtances. A crucible, having a bed of char- 
coal in it, was laid on its fide, 3 in a good blaſt-furnace, 
with its mouth towards the noſe of the bellows ; and 
four ounces of platina ſpread upon the charcoal. 
The fire was vehemently urg'd for above an hour, 
during which an intenſe white flame paſs'd thro' the 
crucible, and iſſu'd at an aperture made for that 
purpoſe. The crucible was vitrify'd : the grains of 
platina only ſuperficially coher'd, and became brighter, 
as in the preceding experiment, without ſeeming to 
have ſoften'd or alter d their ſhape. 


2, The 
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2. The experiment was ſeveral times repeated, and | 
varied: once, common ſalt was thrown on the fuel | | 
before the crucible, and its fumes ſtrongly impell'd on i 
the platina : ſome platina was likewiſe placed before Mi 
the noſe of the bellows in violently-excited ſea-coal i 

| fires, ſo ſtrong; as to almoſt inſtantly melt off a piece | 
of the end of a forg'd 1 iron rod, without effect; ex- | 

cept that once there were a very few globular drops, 1 
about the ſize of very {mall ſhot: theſe broke eaſily yh 
on the anvil, and look'd, both internally and exter- 16 
nally, like platina. | | | 

Remark. It is probable, that the fuſion here was i 
owing to ſome accidental admixture, poſſibly iron: 1 
for the unmelted grains, expos'd afterwards to a fire 1 
rather more intenſe, ſuffer d no ſenſible alteration. j 
Experiment 6. x 

Platina was likewiſe EX pos'd to the fire in con- 1 
junction with ſeveral ſubſtances, which are found to | 

promote the fuſion of other bodies, or to occaſion 1 
conſiderable alterations in tem. it: 

1. Platina mingled with powder d charcoal, with ' 
compoſitions of charcoal, foot, common ſalt, and i 
wood aſhes, ſubſtances employ d for changing iron ul 
into ſteel ; ſuffer d no change in weight or appear- bh 

ance, whether urg'd with an intenſe fire, or cemented 1 
for many hours in a weaker one. n Wi! 

2. Platina was injected into melted borax, and Mi | 
urg'd with an intenſe fire for ſeveral hours, without 1 
undergoing any alteration. Nor had black flux, 1 
common ſalt, pure fix d alcaline falts, or r cauſtic al- 11 
calies, * ſenſible effect. [| | | 
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. Vitreous matters were no more powerful than 
the ſaline. Platina was kept in ſtrong fires, for ſeverat 
hours, with common green glaſs, with glaſs of anti- 
mony, and with glaſs of lead, without ſeeming to be 
in the leaſt acted upon by either. 

4. Platina was likewiſe ſtratified with plaſter of 
Paris, a powerful flux for the moſt difficultly- fuſible 
metallic body hitherto known, forg'd iron; as alſo 
with quicklime, and with calcin'd flint; with as little 
effect as in the former trials. 


Experiment 7. 


Nitre, which reduces all the known metallic bo- 
dies, except gold and filver, into a calx, was mix' d 
with an * weight of platina, the mixture injected 
into a ſtrongly- ignited crucible, and the fire kept up 
for a conſiderable time; no deflagration happen d; 

and the platina, freed from the ſalt by repeated 5 
lutions with water, prov'd of the ſame weight and 


2 as at firſt. 


Experiment 8. 


1I. An ounce of platina was | pread upon twice its 
weight of ſulphur, with which ſome powder'd char- 
coal had been previouſly mix'd to prevent its becom- 
ing fluid in the fire ſo as to ſuffer the platina to ſub- 
| fide. The crucible, having another with a hole in 
the bottom inverted into its mouth, was kept in a ce- 


menting furnace for ſeveral hours, when the fu] phur 
was found to have entirely exhal'd, leaving the pla- 
tina ſeparable from the charcoal by waſhing, without 
alteration or diminution. 


2. We 
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2. We likewiſe varied the experiment, injecting 
tepeatedly pieces of ſulphur upon platina ſtrongly 
heated; and conſtantly found, that pure ſulphur had 
no more effect upon this mineral than on gold itſelf. 
3. As fix d alcaline ſalts enable ſulphur to diſſolve 
gold; platina was expos'd to the fire with a mixture 
of ſulphur and alcali, call'd hepar ſulphuris. After a 
conſiderable heat had been continu'd for ſome time, 


and the matter occaſionally ſtirr d, very little of the 


platina was found remaining in its proper form; 
the greateſt part being taken up by the ſulphureo- 
ſaline mixture, ſo as to diſſolve along with it in 
water. %% VV» nt ont otro 
0 General Remarks. 


from the foregoing experiments and 


It appears, 
obſervations, . . 
1. That probably this mineral is originally found in 
large, hard maſſes, compos d of true platina, a ſub - 


ſtance ſimilar to the black Virginia ſand, and another 


ferruginous matter of the emery kind, ſome ſpar, 
and particles of gold. 


2. That theſe maſſes are, not without great labour, 
reduced into fmall grains, which are afterwards 


ground with mercury, in order to extract the gold. 
3. That the pure platina is a white metallic ſub- 


ſtance, in ſome fmall degree malleable: that it is 


nearly as ponderous as gold, equally fix d and per- 
manent in the fire, equally indeſtructible by nitre, 
unaffected by ſulphur, diſſoluble by hepar ſulphurrs. 


That it is nat to be brought into fuſion by the great- 


eſt degree of fire procurable in the ordinary furnaces, 


whether expos'd to its action in cloſe veſſels, or in 
contact with the fuel; by itſelf, or with the addition 


of inflammable, ſaline, vitreous or earthy fluxes. 


II. Ex- 
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T HE more obvious properties of this 


extraordinary mineral, and its ha- 


bitus to fire, ſingly, and in conjunction with the va- 


rious ſubſtances call'd by the chemiſts fluxes, made 
the object of the firſt paper. In this, it is propos d to 
examine the effect # acid ſpirits, imple and com- 
pound, a pplied after various manners; in order to 


determine not only its relation or habitus to them, but 


likewiſe its leſs obvious agreement or diſagreement 
with the metallic bodies, whoſe hiſtory is more 
known. 


The platina employ d in the following experiments | 


was previouſly freed from its fine duſt by a fieve; 


from the mercury, by ignition ; and from the golden 
and ſome of the other heterogeneous particles, by the 


eye afliſted with glaſſes. 


C 


gs Experiment T. 
Patina with the Vitriolic Acid. 


1. Several parcels of platina were digeſted for ſome 


hours, in a gentle heat, with ſpirit of vitriol, both 


concentrated, and diluted with different proportions 

of water. No ſolution happen d, nor any ſenſible 

alteration, either in the liquors or the platina. 
2. Three ounces. of well-dephlegmated ſpirit of 


vitriol were boil'd with one ounce of platina, in a 


tall, narrow- neck d glaſs, for ſome hours. The liquo: 
remain d nearly of the ſame quantity as at firſt; and 
5 mY no 
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no change could be Peri d either i in it, or in the 
platina. 

3. The glaſs being cut off, a little above the li- 
quid, the heat was gradually increas'd, till the liquor, 
which now porate, had, in five or fix 


an to eva 
hours, totally exhal'd, and the platina become dry, 
and red-hot. When grown cold, waſh d with water, 
and exſiccated, it was found exactly of the ſame 
weight as at firſt, and i its — not divided, or * 
parently alter UC. 

Remark, Platina ee to entirely re- 
fiſt the vitriolic acid; which, by one or other of the 
above proceſſes, difſolves or corrodes every other known 

metallic "oy W gold. 


Experiment 2 . 
Platina with. the Marine Acid. 


1. Weak ane ſtrong ff pirits af ſalt being digeſted, 
ſeparately, with one-third their weight of platina, in 
a gentle heat, for ſeveral hours, the liquors remain d 
9 d, the platina unalter d, and undiminiſn d. 


kept ſtrongly boiling till they had totally exhal'd, 


tina. 

. Three ounces of a mixture © of two parts decre- 
pitated ſea-falt and three parts of vitriol highly cal- 
cin'd, were preſs d ſmooth into a crucible ; an ounce 
of platina ſpread evenly upon the ſurface, and cover d 
with ſome more of the mixture; the crucible cloſely 
luted, and kept in a moderate red heat for ſeveral 


2 | mixtur C 


The heat was afterwards increas'd, and the liquors 


without — * fenſible RANGE 1 IN the pla- 


8 On examining it when grown cold, the ſaline 
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mixture was found to have melted, and form'd a 
ſmooth, uniform lump. The platina, which had 
ſunk to the bottom; bein ng ſeparated from the mix- 
ture by waſhing, prov'd of the ſame appearance as at 
firſt, tho a lite eficient in weight. 

3. The experiment was repeated with what is call d 
the regal cement, a leſs fuſible mixture, compos'd of 
common ſalt and colcothar each one part, and four 
parts of poder d red bricks. An ounce of platina, 
ſurrou gp as above, with fix ounces of this com- 
poſition, and cemented i in a cloſe-luted crucible with 
a red heat, for twenty hours, was ſtill found unalter d 
in appearance, tho there was tome W as be- 
fore, in the weight. 

| Remark. The marine acid, whe thus detain'd 


in the fire by the combination of other bodies, till 
ſtrongly heated, and then ſet at liberty in the form of 


fume, diſſolves or corrodes all the known metallic 


ſubſtances, gold alone excepted. As the platina, in 


theſe experiments, retain d its original poliſh d ſur- 
face, without any mark of corroſion; it was preſum d, 
that this mineral likewiſe had refiſted the marine 

fumes ; and that the deficiency was owing to ſome of 
the ſmaller grains having been waſh'd off, along with 


the ponderous colcothar or metallic matter of the vi- 


trio] ; an accident not eaſily avoided. 

. Platina was therefore treated with mercury-ſub- 
lin mate, a combination of the highly- concentrated ma- 
rine acid with a volatile ſubſtance, which in a proper 
degree of heat it readily forſakes to unite with other 
metallic bodies. An ounce of platina was ſpread 
upon three ounces of powder'd ſublimate; the glaſs 


cover 'd, and ſet in ſand: After a moderate fire for 
ſome 
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come hours, the ſublimate was found to have entirely 


ariſen, leaving the omg of its original weight, as 
well as appearance. 


5. Fifty grains of a mixture of one part of platina 
and two of gold, well neal'd, and cautiouſly ham- 
mer d into a thin plate, were ſurrounded with regal 
cement, the veſſel cover'd, cloſely luted, and kept 
for a conſiderable time in a red heat. Upon exa- 
mining the metal, it was found to retain the white- 
neſs and brittlenefs, which gold conſtantly receives 
from ſo large a proportion of platina ; and to have 
loſt in weight about half a grain, or one-hundredth. 
Remark. The loſs here appears to have procecded, 
not from the platina, but from alloy in the gold em 
ploy'd, which was above ſtandard, but not perfectly 
fine : For the metal cemented a ſecond time, with 
_ freſh mixture, ſuffer'd no farther diminution. If the 
marine acid were capable of diſſolving platina, in- 
ſtead of one-hundredth, nearly one-third would have 
been exeded. This experiment therefore determines, 
with certainty, the reſiſtance of platina to the marine 
fumes ; and that the regal cement, fo call'd from its 
being ſuppos'd to purify gold from all heterogeneous 


metallic matters, is incapable of ſeparating * 
from it. 


Experiment 3. 
Platina with the nitrous acid. 


- Spirit of nitre diluted with wats, proof agua 
Fortis, and the ſtrong nitrous ſpirit, were digeſted ſe- 
parately, with one-third their weight of platina, in a 


gentle heat, for ſeveral hours. During the digeſtion, 
4 N {ome 


650 

fome bubbles were obſerv'd, as if a ſolution was be- 
ginning : but the liquors acquir'd no colour ; and the 
platina, waſh'd and dry'd, was found to have neither 
alter'd its appearance, or loſt of its weight. The 
fire being afterwards increas'd, and the acid ſpirits 
kept ſtrongly boiling till they had entirely evaporated, 
no change could be obſerv'd in the platina. 

2. = was likewiſe treated with nitrous mix- 
tures, by proceſſes ſimilar to thoſe, in which it had 
been expos'd to the marine fumes. After cementa- 
tion for many hours, in a red heat, with a mixture 
of three parts calcin'd vitriol, and two of melted 
nitre, the grains were recover d not only unalter'd, 
but likewiſe without any deficiency in weight. 

Remark. From theſe experiments it is plain, that 
platina, equally with gold, reſiſts the force of the 
vitriolic, marine, and nitrous acids, tho apply'd in 
ſuch a manner, as to be capable of perfectly 2 
all other known metallic bodies. 


Experiment 4. 
Platina with aqua regia. 


1. Aqua regia, which perfectly diſſolvd gold, 
pour'd upon platina, began to act on it in the cold, 
and, by the affiſtance of a moderate heat, ſlowly diſ- 
ſolvd it; acquiring at firſt a yellow colour, which 
deepen d by degrees, as the menſtruum became more 
faturated, into a dark browniſh red. A few drops of 
the faturated ſolution tinged a large quantity of water 
of a fine golden colour. 

2. The experiment was ſeveral times repeated with 
different aquæ regiæ, made by diſſolving fea-falt 1 4 


2 
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ſal ammoniac, ſeparately, in four times their weight 
of aqua fortis ; and by abſtracting the nitrous ſpiri 
from the ſame proportion of each of the falts 
With all theſe menſtrua the ſolution ſeem d to ſuc- 
ceed equally. 
. In order to determine the quantity of men- 
ſtruum neceſſary for the ſolution; three ounces of an 
extremely ſtrong aqua regia, diluted with water, were 
pour d upon one ounce of platina, in a retort, to 
which was adapted a recipient. A gentle heat being 
applied, the menſtruum acted violently, and red 
fumes aroſe in abundance. When about two-thirds 
of the liquor had come over, the action was ſcarce, 
if at all, ſenſible, though the fire was conſiderably 
rais'd. The diſtilld liquor, which appear'd of a 
light rediſh colour, being pour'd back again into the 
retort, the ſolution began afreſh ; the vapour, which 
now came over, appear'd pale, compar'd with the 
firſt. The cohobation was repeated four times, the 
diſtill'd liquor proving paler and paler every time: 
At length, both the fumes and action ceas'd, though 
the fire was rais'd, and a conſiderable part of the 
platina remain'd undiſſolv d. The ſolution was there- 
fore pour'd off, ſome more of the menſtruum added, 

the diſtillation and cohobation renew'd, and this oc- 
caſionally repeated, till the whole was taken up, ex- 
cepting a little blackiſh matter, of which hereafter. 
The quantity of ſtrong aqua regia, employ d for diſ- 
ſolving the ounce of platina, was five ounces; but 
the laſt parcels appear'd from their yellow colour not 
to be fully ſaturated, and, upon trial, were found to 
take up near fifty grains of freſh platina. 
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tions of metals in the way of buſineſs. 


ſpirit of vitriol occaſion d no precipitation, or change 
of colour, tho a large quantity of the acid was, at 
different times, dropp'd in, and the mixture ſuffer d 
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Remark. It appear d, that by this mates of 
managing the proceſs, one part of platina was diſ- 
ſoluble in about four and a half of aqua regia: But 
that when the digeſtion was perform d in open veſſels 
in the common manner, and the fumes, which ariſe 
copiouſly during all metallic diffolutions, ſuffer'd to 
exhale, more than half as much a of the men- 
ſtruum was requiſite. This proceſs might therefore 
poſſibly be applicable to advantage, in making ſolu- 


Examination of Solution of Platina. 


Expert ment I. 


As the vitriolic acid carries down metallic bodies, 
gold not excepted, from their folutions in other men- 
ſtrua; this acid was mix'd with folutions of platina. 
| 1. When the ſolution of platina was previouſly 
diluted with water ; the addition of dephlegmated 


to ſtand for ſeveral days. 

2. Dephlegmated ſpirit of vitriol, added to an un- 
diluted ſolution of platina, immediately render'd it 
turbid, and threw down a duſky-colour'd precipitate, 
The precipitate was not re-diſſolv d on the affuſion 
of water ; nor was the precipitation prevented by 
adding water immediately * the acid had been 
Korp d in. 


Expe 
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Experiment 2, 


Solutions of platina, evaporated by a gentle warmth, 
to a proper pitch, and then ſet to ſhoot, yielded cry- 
ſtals, of a dark, almoſt opake, red colour; in form of 
leaves, like flowers of benzoin, but thicker, The 
cryſtals, waſh'd with proof ſpirit, became ſomewhat 
paler, but ſtill remain'd of a high colour, reſembling 
the deeper chives of faffron. Expos d to the fire, 
they ſeem'd to melt, emitted white fumes, and at 
length fell into a duſky aſh-colour'd calx. 


Experiment 3. 


Solutions of platina, dropp'd upon hot ite, 
immediately corroded it ; but did not, like folutions 
of gold and ſome other metals, communicate any 
colour. Nor did they give any ſtain to the fkin, to 
feathers, ivory, or other like animal ſubſtances, which 
liquors containing gold tinge purple. 


Experi ment 4. 


As a minute proportion of gold contain di in li- 
quors is diſcoverable by their nn a purple colour 
with tin. 

1. Some bright plates of pure tin were put into a 
ſolution of platina diluted with water. The plates, 
in a little time, look'd of a dark olive colour, and 
ſoon after were cover'd with a rediſh brown matter: 
The liquor became at firſt darker colour d, and after- 
wards by degrees, as the precipitate fell, nearly co- 


lourleſs ; without exhibiting ih leaſt appearance of a 
* iſh hue, 
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diffoly'd in a freſh parcel of the menſtruum. The 


red conſiderably deeper than the other more ſaturated 
ſolution. On ſtanding for ſome time, it grew per- 
preventing a ſmall proportion of gold from diſcover- 
was let fall into ſeveral ounces of a ſolution of pla- 
tina diluted with water. On adding ſome plates of 
tin, the whole became immediately of a fine purple. 
theſe kinds of experiments, plates of tin are far more 


ſolution of pure gold, unleſs certain circumſtances 
are obſerv d, which are not eaſily hit upon; but tin 
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2. Platina was digeſted in a quantity of aqua regia 
inſufficient to diſſolve the whole; and the reſiduum 


two ſolutions, treated as above, yielded ſomewhat 
different phænomena, but no tendency to a purpliſh 
caſt could be perceiv'd in either. The latter, which 
looked yellow from not being fully ſaturated, was, 
when diluted with water, almoſt colourleſs. Never- 
theleſs, on the addition of the tin, it became yellow 
again, then red, and at length of a dark browniſh 


fectly clear, depoſiting a paler, yellowiſh precipitate. 
3. To determine whether platina was capable of 


ing itſelf on this trial, one drop of a ſolution of gold 


Remark, It may be proper to obſerve, that in 


eligible than the ſolutions of tin uſually employ'd : 
For the ſolutions fail of ſtriking a purple colour with 


in ſubſtance conſtantly ſucceeds, and requires no par- 
ticular precaution, 5 


Experiment 5. 
As gold is reviv'd from its ſolutions by inflammable 


ſpirits, the metal gradually arifing to the ſurface, in 


ef 


form of a bright yellow cuticle ; 


4 


"T1 

1. A ſolution of platina was mix'd with a large 
proportion of highly-reCtified ſpirit of wine, and ex- 
pos d for many days to the fun, in a wide-mouth'd 
glaſs, flightly cover d with paper, ſo as to keep out 
duſt. There was no appearance of any yellow ſkin ; 
nor any other alteration, than that the platina had be- 
gun to cryſtallize from the evaporation of the fluid. 


added to a large quantity of a mixture of folution of 
platina and ſpirit of wine, and the whole expos'd as 


obſerv d upon the ſurface. 

Remark, It follows from this experiment, and 
the foregoing one with tin, that platina contains no 
gold; and that it cannot, any more than the common 
metallic or other ſoluble ſubſtances, prevent a ſmall 
proportion of gold mix'd with it from being diſ- 
coverable. © 


Experiment 6. . 
x. The ſpirits of ſal ammoniac, prepar'd both by 
quicklime and by fix'd alcaline falts, added to ſo- 


pitated a fine red ſparkling powder ; which, exſic- 
blackiſh ; without at all fulminating, which calces 


of gold, prepar'd in the fame manner, do violently. 
On waſhing ſome of this precipitate upon a filter, by 


2. A drop or two of a ſolution of gold being 


above to the ſun ; a golden film was in a few days 


lutions of platina diluted with diſtill'd water, preci- 


| cated, and expos d to the fire in an iron ladle, became 


repeated affuſions of water, the greateſt part of it diſ- 
ſolv d; only a ſmall quantity of a blackiſh matter 
remaining, and the liquor paſſing through of a deep, 
bright, golden colour. A very large quantity * 
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fluid was tinged of this colour by a ſmall one of the 
powder. 1 

2. Salt of wormwood, fix d nitre, the lixidium 
ſaponarium of the London pharmacopera, precipi- 
tated a powder fimilar to the foregoing, except that 
its colour was leſs brilliant. 

3. Sal ammoniac likewiſe, one of the ingredients, 
to which the menſtruum ow d its power of diſſolving 
the platina at firſt, precipitated great part of it in form 
of a ſimilar powder. 


4. The liquors remaining after all theſe precipi- 
tations with faline ſubſtances, appear'd of a yellow 


colour, almoſt as deep as before the precipitation. 
Fix'd and volatile alcalies being added alternately, 
the liquor ſtill continu'd yellow : But either of them, 
added after ſal ammoniac had perform'd its office, 


threw down a freſh precipitate, which left the liquor 


colourleſs. 1 . 185 
5. The addition of tin likewiſe, after either of 
the ſalts ſeparately had thrown down all they were 


capable of doing, occaſion d a freſh and complete 
precipitation; provided a little more of the men- 
ſtruum was dropt in, to enable the liquor to act 


upon the metal. 


Experiment 7. 
As gold is totally precipitated by alcaline ſalts, but 
platina only in part; and as a minute portion of pla- 
tina, remaining diffolv'd, tinges a ſurpriſingly large 
quantity of the fluid of a yellow colour ; it was pre- 
ſum'd, that a ſmall admixture of platina with gold 
might by this means be readily diſcoverable. 


A few 
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A few drops of a ſolution of platina were there- 
fore mixed with above an hundred times the quan- 
tity of a ſolution of gold ; the whole diluted with 
water; and a pure alcaline ſalt gradually added, as 
long as it occaſioned any efferveſcence or precipita- 
tion. The remaining liquor was of ſo deep a yellow 
colour, that it was judged the platina would have 
diſcovered itſelf, though its proportion had been leſs 

than one thouſandth part of that of the gold. 


;;́ ”́cſiri:!1.¶½. - 
1. Zinc, which totally precipitates all the other 
known metallic bodies, put into a diluted ſolution of 
platina, was very quickly acted on, and threw down 
a blackiſh calx. The liquor in good meaſure pre- 
ſerved its yellow colour; a mark, that part of the 
platina remained ſuſpendec. 5 
2. Iron, which precipitates all the metals from 
their ſolutions, except zinc, threw down a ſimilar 
calx. It could not be judged by the eye, whether 
the precipitation was complete, the ſolutions of iron 
_ platina nearly agreeing with one another in co- 
our. 3 a 
3. Copper, the precipitant of mercury and gold, 
readily threw down platina from its ſolution, in form 
of a greyiſh calx, which was found upon trial to re- 
tain a- notable quantity of the copper. The liquor 
remaining after the platina had fallen was of a more 
duſky green than ſolutions of pure copper, probably 
from its retaining ſome of the platina” 

4. Mercury, which precipitates gold alone from 
aqua regia, put into a diluted ſolution of platina, 
ſeemed in a little time to be divided, and did not 
40 run 
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run freely. Soon after, it appeared covered with a 
greyiſh matter, which at firſt was apprehended to be 
a precipitate, but was found afterwards to be a part 
of the mercury corroded. Upon applying a moderate 
heat, the whole of the quickſilver, the quantity of 
which was very conſiderable, was diſſolved, without 
any precipitation. | To 
The experiment was repeated with a larger quan- 
tity of mercury than the ſolution was capable of 
taking - The platina now gradually fell down 
among the undiſſolved quickfilver, in form of a dark 
browniſh powder; leaving the liquor nearly colour- 
_— _ OY 
5. A ſolution of gold mingled uniformly with a 
ſolution of platina, without occaſioning any turbid- 
neſs or precipitation. The mixture, diluted with 
water, and ſuffered to ſtand for ſome time, threw up 
a bright golden pellicle to the ſurface. 


Experiment 9. 
1. A ſolution of platina, ſuper- impregnated with 
as much mercury as it was capable of taking up, on 
being evaporated a little, ſo as to diſpoſe it to ſhoot, 
yielded cryſtals not at all like thoſe of platina, but in 
form of ſpicula, externally of a yellowiſh hue. Theſe; 
{lightly waſhed with proof ſpirit, became colourleſs: 
Expoſed to the fire, they emitted copious white 
fumes, with a hifling or crackling noiſe ; and left a 
very ſmall quantity of a reddiſh powder. 
2. A mixture of ſolutions of gold and platina, be- 
ing treated in the ſame manner, ruby-coloured cry- 
ſtals were obtained, which appeared to be chictly 
gold, with very little of the platina. 


Remark. 
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| Remark. It ſeems therefore, that mercury and gold 
cryſtallize from their ſolutions before platina, leaving 


greateſt part of that mineral diſſolved. This affair, 
particularly with regard to gold, deſerves farther in- 
quiry. i | 


Experiment 10. 


As the calces of metals, obtained by precipita- 


tion from acids or by other means, vitrify along 
with fritt or glaſs, and tinge them of yarious colours; 
and as this proceſs is recommended by ſome for in- 
veſtigating the nature of unknown metallic bodies ; 


the following trials were made with precipitates of 


platina. SN - 
1. Half an ounce of a precipitate thrown down 
from ſolution of platina by plates of pure tin, was tritu- 


rated in an iron mortar with eight times its quantity 


of common white glaſs, the mixture put into a cru- 


cible, which was cloſely luted, and placed in a wind 


furnace. The fire was gradually raiſed, and kept up 


extremely ſtrong for about ten hours; when, the 


crucible being taken out and broken, the matter ap- 
peared of a dark blackiſh colour, untranſparent, eaſily 
friable ; interſperſed with a bright whitiſh matter, 
apparently metallic. . 

| Remark, It is probable, that this metallic matter 


was the platina; and that the glaſs owed its opacity 
and dark colour, not to this mineral, but to the tin 
in the precipitate, ſome particles of iron abraded from 


the mortar, or other accidental cauſes. 
2. A quarter of an ounce of a precipitate of pla- 
tina, made by alcaline falt, was ground in a glaſs 
| mortar with twelve times its weight of white glaſs; 
and committed to the ſame fire as the foregoing. The 
40 2 reſult 
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ſides, were obſerved ſeveral particles of metal; which 


—̃ oo <2 — 
* 


ing no other than what white glaſs is found to un- 


_ conſequently the common methods of aſſaying or 


gal cement, can no longer be depended on : That it 


ſpirits, not being totally precipitable by alcaline ſalts; 


that in certain circumſtances it throws out gold from 
diſtinguiſhing a ſmall proportion of gold mixed with. 
tina with a large one of gold ; and that platina con- 


tains no gold, excepting the few particles diſtinguiſh- 


ſubſtances, which precipitated gold, though ſcarce 


EE. 
reſult was a compact, cloudy glaſs, pretty tranſparent 
in thin pieces, covered in part with a thin iti 
coat. Towards the upper part, and all round the 


appeared to the eye like bright platina, and proved 

hard to the point of a knife. | 
Remark. Nor does the glaſs here ſeem to have 
received any thing from the platina ; the change be- 


dergo from a fli 
matter, 


ght impregnation with inflammable 


: . - General Remarks. 

It appears from the experiments related in this 
paper, hat platina, like gold, is not acted on by 
the ſimple acids, which diſſolve every known metal- 
lic body beſides: That aquæ regiz, the ſolvents of 


gold, prove likewiſe menſtrua for platina : And that 


. 


purifying gold by aqua fortis, aqua regis, or the re- 


differs from gold, in giving no ſtain to the ſolid parts 
of animals, not ſtriking a purple colour with tin, 
not being revived from its ſolutions by inflammable 
its ſolutions ; that theſe properties afford means of 
a large one of platina, or a ſmall proportion of pla- 
ed by the eye: That platina is precipitated from 
its ſolutions by the vitriolic acid, and by the metallic 


totally 
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totally by any: And that its precipitates reſiſt vitri- 
fication, and this perhaps in a more 
than precipitates of gold itſelf. 


"TATE ME 
Read June HE two former have given 
"o "RE T an account of the kms or * 
of platina to the principal ſubſtances, which act up- 
on metallic bodies; and ſhewn, that it is a ſimple 
metal, of a particular kind, eſſentially diſtinct from 
all thoſe hitherto known, though poſſeſſed of ſome 


of its diſtinguiſhing characters have been already 
pointed out: Others will reſult from combining it 
with the ſeveral metals; with each of which, not- 
withſtanding its refiftance to the moſt intenſe fires by 
itſelf, or with unmetallic additions, it melts perfectly; 


occaſioning remarkable alterations in their colour, 


texture, and hardneſs. 


ARTICLE Db 
Platina with Tin. 


1. Equal parts of platina and pure tin were in- 


jected into a mixture of black flux and common 


ſalt in ſtrong fuſion; and urged with a quick fire, 
in a good blaſt furnace. After a few minutes the 
whole appeared perfectly melted; and on being in- 
ſtantly poured out, run freely along a narrow mould, 
forming a ſmooth ingot, nearly of the ſame weight 
with the platina and tin employed. The compound 
proved extremely brittle, breaking eaſily from a fall: 


Inter- 


perfect manner 


properties generally ſuppoſed peculiar to gold. Many 
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Internally it appeared of a cloſe and ſmooth, though 
uneven ſurface; and of a dark- grey colour. By the 
file, or a knife, it was readily ſcraped into a blackiſh 
duſt. 

2. One part of platina and Zo of tin, covered with 
black flux, borax and common ſalt, were melted in 
a wind furnace: The platina appeared perfectly taken 

up by the tin, ſoon after the fire had been raiſed to 
a light white heat. The ingot was found deficient 
in weight about one-ninetieth. It greatly reſembled 
the foregoing, being only a little leſs brittle, and of a 
ſomewhat lighter colour. 5 
3. One ounce of platina and four of tin, covered 
with black flux and common falt, and urged with a 
quick fire, melted together without loſs. This com- 
pound yielded a little to gentle ſtrokes of a flat ham- 
mer, but was by no means tough. It broke in pieces 
from a rude blow, and was till readily ſcraped into 
duſt by a knife. The ſurface of the fracture was 
rough and granulated. 8 

4. One part of platina and eigłt of tin, injected 
into a fluid mixture of black flux and common ſalt, 
united, without loſs, into a pretty tough compound; 
which bore to be conſiderably flattened under the 
hammer without breaking, cut ſmooth with a thin 
chiſſel, and ſhaved with a knife. Broken, it appeared 
of a ſparkling, dark- coloured, coarſe-grained texture. 

5. One part of platina and tuelve of tin, treated 
in the ſame manner, formed a mixture tolerably duc- 
tile; but ſtill of a dull, dark hue, and a rough coarſe 
grain, though ſomewhat leſs ſo than the preceding. 

6. A mixture of one part of platina and Zwenty- 
Four of tin, proved not much ſtiffer than tin. fo 
colour 


— RT 
colour was whiter, and the grain finer and evener, 
than thoſe of the preceding compoſitions ; though in 
both reſpects it fell conſiderably ſhort of pure tin. 

7. Several of theſe compoſitions, covered with 
black flux, which had been previouſly melted, were 
expoſed, in crucibles cloſely luted, to a ſtrong fire in 
a wind furnace, which was ſteadily kept up for eight 
hours. When taken out, they were all found to have 
ſuffered ſome diminution, amounting to about one- 
fortieth of the tin. In appearance and quality, there 
was no ſenſible alteration, except that the mixture 
ſeemed more uniform, and the grain a little finer. 

8. The remarkable gravity of platina induced us 
to examine the ſeveral mixtures hydroſtatically. Here 
it was found, that the ſpecific weight of the com- 
pound conſtantly turned out leſs than the medium of 
the gravities of the two ingredients ; and generally 
the more ſo, as the proportion of the platina was the 
greater.. 
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Specific Gravity. 
9 By Experiment. By Calculation. 
Platina FR.) 
Platina 1, Tin 1110. 827]12. ogo[1. 263| 
Platina 1, Tin 2] 8. 972[10. 453|1. 4811 
Platina 1, Tin 4| 7. 794| 9. 1441 
Flatina x, Tin 8] 7. 70 8. 271 o. 566 
Platina 1, Tin 12] 7. 613 7. 935ſo. 322 
Platina 1, Tin 24 7. 471] 7. 573 O. 102 
f Ts  — 
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Remarks. It appears from the foregoing experi- 
ments, that platina melts with at leaſt equal its 
weight of tin: That it deſtroys the malleability of 


Dear 
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near four times its weight : That with larger propor- 
tions it forms compounds tolerably ductile, but ren- 
ders the texture of the tin coarſer, and debaſes its 
colour. The difference in colour of theſe compo- 
fitions was much leſs conſpicuous on the touchſtone, 
than when the fractures of the ingots were examin- 
ed; though, on cloſe inſpection, they appeared all 
ſenſibly duller and darker than pure tin, and the 
more ſo, in proportion as the platina prevailed. They 

all tarniſhed in the air; thoſe leaſt, which had a very 

ſmall or a very large proportion of platina. 

It is remarkable, that though tin is a metal very 

_ readily deſtructible by fire, yet in moſt of the pre- 
ceding fuſions, there was ſcarce any ſenſible loſs of 

weight. This is to be attributed not ſolely to the 
admixture of the platina, but likewiſe to the flux 
made uſe of, and more particularly to the celerity 
and ſhort continuance of the heat. In No 2 and 7, 
the only ones, in which the loſs was at all conſiderable, 
the fire was {lowly raiſed, and long continued. 
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ARTICLE 2. 
Platina with Lead. 


I. Equal parts of platina and lead were injected 
into a mixture of black flux and common ſalt, pre- 
viouſly melted together; and the fire haſtily raiſed 
by bellows. A much ſtronger heat was requiſite 
than for the fuſion of platina with an equal quantity 
of tin; and the loſs was conſiderably greater, amount- 
ing to about one-ſixty- fourth. The metal yielded 
difficultly to the file; broke, from a moderate blow, 
of a cloſe texture, uneven ſurface, and rough jagged 
edges: 


1 | 
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edges : The colour was very dark, with a faint pur- 
pliſh caſt. 


2. One part of platina and tuo of lead, covered 
with borax and black flux, and expoſed to a gradual 
fire, in a wind furnace, did not come into fuſion till 
the fire had been raiſed to a ſtrong white heat : From 
the continuance of heat in this experiment the loſs 


was great, being nearly one-twenty-fourth of the 


mixture. The ingot proved hard and brittle, like the | 


preceding, but broke off a ſtriated furface. 


3. One ounce of platina and three of lead, treated 


in the fame manner, required ſtill a very ſtrong fire 
for their perfect fuſion ; and loft about one-twenty- 
fixth. The metal broke leſs eaſily than either of the 
preceding, and in ſome meaſure yielded to the ham- 


more to purplith. 


fiderably ftrong white heat : The loſs was one-for- 
tieth. The ſame proportions of the metals, injected 


ingot was much tougher than of the foregoing, filed 


well, and cut tolerably ſmooth with a knife. Upon 


breaking, the u part ared compoſed of 
bright * * ls of x — — 
5. One part of platina and eight of lead united 
eaſily in a quick fire, and loſt little or nothing. The 
metal worked and looked like very bad lead: On 


4 P pbpDreaking, 


mer: The colour was ſomewhat darker, and inclined 


4. One part of platina and four of lead, being 
covered with black flux and common falt, and com- 
mitted to a wind furnace, the platina was not per- 
fectly taken up, till the fire had been raiſed to a con- 


into a fluid mixture of the flux and falt, previouſly 
brought to the above degree of heat, almoſt inſtantly 
| melted, and loſt only one-hundred-and-ſixtieth. The 
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breakin , the texture appeared partly compoſed of 
tranſverſe fibres, and partly of grains; the cqloyr dull 
and purpliſh. 

6. One part of platina an twelve 4 lead united, 
without loſs, into a compound very little different 
from the foregoing. On breaking, its texture was 
ſomewhat finer, and compoſed chiefly of fibres, with 
very few grains. 
7. A mixture of one part of die and t uenty- 
four of lead proved not very much harder than lead 
of a middling quality. The colour was ſtill ſome- 
what purpliſh, and the texture fibrous; The the fibres 
were remarkably finer than where the platina Was in 
barges oportion, 
he foregoing 8 when newly po- 
ide. appeared in general of a dark iron colour; 
which, upon expoſure to the ws quickly tarniſhed to 
2 browniſh yellow, a deep purplifh, and at length a 
blackiſh. They all filed freely, without ſticking in 
the teeth of the file, as lead does by itſelf. 
9. Upon returning theſe compounds to the fire a 
ſecond time, it was conſtantly obſerved, that after 
they had come into perfect fuſion, if the heat was 
Hir a little, great part of the platina ſubſided: 
That nevertheleſs, the lead decanted off, even in a 
heat below ignition, retained ſo much of the platina, 
as rendered it of a fine fibrous texture, pg purpliſh 
olour. 
" The ſeveral mixtures, covered with black flux, 
and kept t in ſtrong fufion, in crucibles cloſely luted, 
for eight hours, ſuffered a diminution in weight, 
amounting to about one-thirtieth of the lead. On 
breaking, thoſe with a large Proportion of platina ap- 
peared 
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peared of a leafy, and thoſe with a ſmaller, of a fine 
fibrous textute, which ſeemed in general to be cha- 
racteriſtics of the perfect union of the platina and 
lead. They all looked whiter and brighter than at 
at firſt, but tarniſhed ſooner in the air. One mixture 
in particular, of four ounces of platina and twelve of 
lead, broke into large, white, bright, ſhining, talc- 
like flakes; which, on expoſure to the air, changed 
in a little time to a reddiſh, a purple, and a deep 


blue ; and at length turned lowly to a dark blackiſh 
_ 


o. On examining theſe compounds hydroſtati- 
cally, their gravities turned out leſs than they ought 
ave been according to their calculation, but not 


f much leſs as thoſe of the compoſitions of plat atina 
and tin. 


beck Gravity. ——_— = 15 
By Experiment. 'By Calculation, | Di 
00 


Platina — . 


Platina 1, Lead 11. 
Platina 1, Lead 2 13. 257 
Platina 1, Lead 4 2. 40412. 509 x 
Platina 1, Lead Al * 94712. 009| | 
PFlatina 1, Lead 1211. 774 11. 818 
Platina 1, 5 57511. 610 
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n 1 N that a ſmall proportion of 
as; is taken up and kept ſuſpended by lead, in 
a very gentle heat; but that a large proportion is not 
taken up near ſo cafily as by tin, and if united by 
a ſtrong fire, ſubſides in part upon its abatement. A 
little — ſtiffens and hardens lead more than it 
| SES” does 
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does tin; but a large one does not near ſo much 
diminiſh its malleability. A leafy or fibrous texture, 
a purpliſh colour or diſpoſition to acquire this colour 
in the air, are peculiar to the mixtures with lead. 


A 
Platina with Silver. 


1. Equal parts of platina and of pure filver re- 
vived from luna cornea, covered with borax, and 
urged with a ſtrong fire in a blaſt furnace, melted 
perfectly together, and without loſs, but did not run 
freely along the mould. The ingot was hard to the 
file, and broke from a rude blow; though by gentle 
ſtrokes it bore to be conſiderably flattened. Inter- 
nally it appeared of a much duller and darker colour 
than filver, and of a coarſer texture. = 
2. One part of platina and e of filver, covered 
with nitre and common ſalt, did not flow thin till 
the fire was raiſed to a very ſtrong white heat. The 
compound proved lefs brittle than the foregoing, 
and not ſo hard to the file: The texture was com- 
poſed of ſmaller grains, and the colour whiter. 

3. One part of platina and three of filver ſtill re- 
quired a very ſtrong fire for their perfect fuſion : The 
metal was hard and brittle, though leſs fo than the 
preceding: When well and repeatedly nealed, it 
| bore to be hammered, or flattened betwixt ſteel roll- 

ers, into thin plates. DR Sa 

4. One part of platina and feven of filver melted 
together with caſe. This compound hammered to- 
lerably well, proved much harder than filver, and 

not ſo white, or of ſo fine a grain. 5 

| 5. Theſe 
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5. Theſe compoſitions, weighed hydroſtatically, 
turned out like the others, a little lighter than by cal- 
culation : But the difference, which before ſeemed 
to increaſe with the platina, was here greateſt when 
the platina was in leaſt proportion. 
.- [ny W ---4 7-p" RY — 
Platina — 17. ooo Wc 

Platina 1, Silver 113. 53513 
Platina 1, Silver 2 12. 4521 
Platina 1, Silver 3 11. 790 
Platina 1, Silver 7 10. 867 

Silver — 10. 980 

*. | e N 
Remark. Platina appears to unite more difficultly 
with filver than with either of the foregoing metals. 
Even when the proportion of the platina is ſmall, the 
_ greateſt part of it ſubſides upon an abatement of the 
Va by which the union had been effected. This 
was prevented by pouring out the metal, when per- 
fectly fluid, at one jet, into a broad mould; in which 
the compound begun to congeal before the platina 
could ſeparate. 1 
Platina diminiſhes the malleability of ſilver far leſs 

than that of tin or lead; and does not, in whatever 
proportion employed, ſo much debaſe its colour, or 
diſpoſe it to tarniſh in the air. Re, 


——_ 


ARTI1C L E W 
Platina with Gold. 


1. Equal parts of platina and gold, expoſed to 
an intenſe fire, melted perfectly together, and ran 
* thin 
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thin into a Jong mould, without loſs. The metal 
was of a white colour, hard to the file, broke from 
a rude blow, but when well nealed, yielded conſi- 

derably to the hammer. 

2. One part — — and four of gold came in- 
to fuſion in a moderate fire, but ſtill required a very 
ſtrong one for their perfect union. This compound 
appeared but a little paler than ſtandard gold with 
lber i alloy; ; and proved fo tough, as to be beat, with 
proper care, Into thin plates, without breaking or 
cracking about the edges. On melting it a ſecond 
time with nitre and borax, it became very pale, and 


was not without great difficulty made to recover its 


colour. 


AA Tre Il R 5. 
Platina with Copper. 


I.  Bqual parts of platina and 


co appr exp expoſed, 
without addition, to a ſtrong. fire haſtily excited by 


bellows, ſoon became id but not thin; and loſt 


abodt one-ſixty- fourth. The metal proved extremely 


Hard to the file; broke difficultly on the anvil; flew | 
aſunder on endeavouring to cut it with a chiſſel; and 


appeared internally of a coarſe-grained texture and 
white colour. 

2. One ounce of platina and wo of copper, urged 
with a quick fire in a blaſt furnace, without addition, 
flowed ſufficiently thin, and ſcarce ſuffered any ſen- 
fible loſs. The metal was ſtill very hard, and yielded 
but little to the hammer. It looked darker coloured 
than the foregoing, with a ſlight reddiſh caſt. 

3. One ounce of platina and four of copper, treat- 
ed in the ſame manner, united, without Joſs, into a 


pretty 
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etty tough compound ; wy bore to be confider- 


ably u l Any cut with a chiſſel, and bent almoſt 
double before it cracked. Internally, it looked of a 
fine texture, and a very pale copper colour, 

4. A mixture of one ounce of platina and five of 
copper, ſtretched ſome what more " eaſily under the 
hammer than the preceding ; and appeared of a 


Wer colour. 


5. Upon increaſing the copper to eig bt times the 


quantity of the platina, the 3 proved ſuffi- 


_ ciently tou uf; broke difficultly, and hammered well. 
It was much harder than copper, and of a paler co- 
6... 


6. A mixture of a one. part of platina and twelve of 


copper was fomewhat more eaſily extended under 
the hammer than the foregoing, and proved ſofter to 
the file. It tuck a little in the teeth of the file, which 


the compoſitions with a larger proportion of Platina 
did not. 
7. A mixture of one part of platina and uenty- 


foe of Copper was ſtill a little paler coloured than 


pure copper, and confiderably harder and ſtiffer, 


though very malleable. 


neſs, and appeared of a fine roſe colour. 

8. Upon weighing the foregoing compoſitions hy- 
droftatically, the diminution of gravity. was found 
more regular than in the mixtures with other metals, 
being conſtantly greater in proportion as the * 
of platina was l- 


Platina 


Upon increaſing the copper 
a little farther, the mixture retained a degree of hard- 
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Platina 1, Copper 4 


Platina 1, Copper 25 8. 


large proportion of platina required the fire to be 
raiſed to a violent degree. This ſeems owing, in 
good meaſure, to the platina preventing the ſcorifi- 
cation of the copper: For upon melting pure cop- 
per a great number of times, both with and with- 
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eie Gravity. 


Platna — 
Platina 1, Copper 11 
Platina 1, Copper 2 


Platina 1, Copper 5 
Platina 1, Copper 8 
Platina 1, Copper 12 


Copper "—-& o , 

Remark. In the foregoing fuſions, though in ge- 
neral no flux was made uſe of, there was ſcarce any 
ſenſible loſs of weight, unleſs in Ne 1, where the 


_— 


out fluxes, there was conſtantly a little loſs. 

A ſmall proportion of platina appears to improve 
the hardneſs of copper, without injuring its colour, 
or, ſo far as could be judged, its malleability. The 
mixtures with a large proportion of platina are dif- 


ficultly extended under the hammer when cold; and 


whilſt red hot, fly in pieces. They all bear a good 
poliſh, and do not tarniſh in the air fo much, or ſo 
ſoon, as pure copper. ps 


ARTICLE 6. 
8 Platina irh Iron. 
Iron, the laſt of the metals in point of fuſibility, 


was ſeveral times attempted to be united with platina, 
in 
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in its perfect malleable ſtate. But as the fluxes ne- 


ceſſary for rendering forged iron fuſible corroded 


the crucibles before the metal flowed thin enough to 
diſſolve the platina, pure caſt iron was ſubſtituted. 

1. Caſt iron and platina, of each three ounces, ex- 
poſed without addition to a ſtrong fire, united into 
a thick fluid; which, on adding an ounce more of 
iron, flowed thin. The compound ſuffered to cool 
in the crucible (which had become too ſoft from 


the heat to admit of its being poured out) was 


found, on breaking the veſſel, in one lump, not con- 
vex, the form, which the iron uſually aſſumes, but 
of a very concave ſurface : The weight about one- 


ſixtieth leſs than that of the metals employed. It 


proved exceſſively hard, ſo as not to be touched by 


the file; and fo tough, as not to be broke by repeat- 


ed blows of a ſledge- hammer, from which it received 
ſome impreflion. Heated red, it broke eaſily, and 
looked internally of an uniform texture, compoſed 
not of bright plates like the iron at firſt, but of 
very dark-coloured grains. „ 

2. One ounce of platina being injected upon four 


of caſt iron beginning to melt, and the fire kept up 


ſtrong, the whole came quickly into fuſion, and on 


cooling, formed an equable compound, which like 
the former proved extremely hard, and ſeemed to 
ſtretch a little under the great hammer without 
breaking. The colour was ſtill very dark, though leſs 
ſo than when the platina was in larger proportion. 
3. One part of platina and Zwefve of iron melted 
without difficulty, and with little or no loſs. This 
compound was ſtill much harder than the iron at 


firſt, and had a very conſiderable degree of tough- 
— 4 neſs. 
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neſs. Like the others, it could not he broke whilit 
cold, without extreme violence; but proved very brit- 


tle when: heated red. 
poſition 8, ef pecially thoſe in 
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4. The foregoing com 

which the proportion of platina was large, received 

a fine-poliſh ; and did not ruſt or tarniſh on being 
expoſed to the air in a dry room for ſeveral months. 

5. A compoſition of one part of platina and four 
of iron was treated with ſubſtances, which produce 

-notable alterations in pure iron. . with 

Reaumur's'ſteel-making mixture (compoſed of char- 

_ :coal-powder, foot, ws. yu and common ſäalt), 
and cemented in a cloſe luted crucible for twelve 
hours, it gained an increaſe of one y-ninth its 

weight, yielded to the file more eaſily than at firſt, 

ſeemed to receive no additional hardneſs on being 
ignited and quenched in _— and diſcovered none 
of the qualities of ſteel. A piece broke off from 
the ſame ingot, treated in the ſame manner, with 
the powder for ſoftening caſt iron (viz. bone-aſh, 
with a ſmall e of charcoal), was found in- 

' creaſed in weight about one-thirty-fourth, proved 

leſs hard to the file than at firſt, but manifeſtly 
harder than the part cemented with the ſteel-mak- 
ing mixture. 
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3 | By W Calculation. Difference, | 
Platina — 17. ooo 
Platina 3, Iron 4 9. 91711 
Platina 3, Iron 12 8. 700 
Platina 3, Iron 16 8. 202 
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Platina 3, Iron 36 7. 800 
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General Remarks. 


Platina melts with equal its weight of each of the 
metals; with one more readily than with another. 
With ſome it becomes fluid, if the proportion of the 
platina is not large, in a moderate fire; but a ſtrong 
one is conſtantly requiſite for its perfect ſolution. 
Compo ſitions of ſilver, copper, lead, with about one- 
third their weight of platina, which had flowed thin 
enough to run freely into the mould, and appeared 
to the eye perfectly mixed, on being digeſted in aqua 
fortis till the menſtruum ceaſed to act, left ſeveral 
grains of platina in their original form. Upon view- 
ing theſe with a microſcope, ſome appeared to have 
ſuffered. no alteration ; others exhibited an infinite 
number of minute bright globular protuberances, as 
if they had juſt begun to melt. WES. 
Platina hardens and ftiffens all the metals; one 
more than another, lead the moſt. In a moderate 

quantity it diminiſhes, and in a large one deſtroys, 
the toughneſs of all the malleable metals; but com- 
municates ſome degree of this quality to caſt iron. 
Tin bears much the leaſt, and gold and filver the 
— quantity, without the loſs of their malleabi- 
ITY, | | 
K. very ſmall proportion of platina ſcarce injures 
the colour of copper and gold: A larger renders both 
pale: A far leſs quantity has this effect upon copper 
than on gold. It debaſes and darkens, in proportion 
to its quantity, the colour of the white metals; that 
of ſilver much the leaſt, and of lead the moſt. It 
in good meaſure preſerves iron and copper from tar- 
niſhing in the air; ſcarce alters gold or ſilver in this 
reſpect; makes tin tarniſh ſoon, and lead exceeding 
quickly. _- 
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Platina mixed with Semi-metdls. 


1. With Mercury. 

Read | Joly 4. 1. Ax ounce of platina and fix ounces 

1 of pure quickſilver were rubbed 

together, with a little common ſalt and water, and 

a few drops of ſpirit of falt, in an iron mortar. Af- 
ter ſome hours trituration, the grains of platina be- 
came coated with the quickſilver, ſo as to cohere in- 
to an imperfect amalgam. A part of the fluid quick- 
filver, poured off, and evaporated in an iron ladle, 
left a conſiderable quantity of a dark-coloured pow- 
der, intermingled with bright ſhining molecule: A 
part ftrained through leather, left a ſmaller propor- 
tion of a ſimilar powder. 
The platina, which had been thus attended by 
the mercury, ſo as to paſs with it through the pores 
of leather, proved as refractory in the fire as at firſt. 
Expofed to a very vehement heat, by itfelf, with bo- 
rax, with white glaſs, it neither melted, or ſuffered 
any ſenſible alteration ; nor did it communicate any 
colour to either of the fluxes. 5 

2. One part of platina and about four of lead 
were melted perfectly together; and after the heat 
had fomewhat abated, poured gently into three times 
the quantity of quickfilver, heated ſo as to fume. A 
blackiſh powder was immediately thrown to the ſur- 
face: This appeared to be chiefly platina. On grind- 
ing them together, a freſh powder gradually ſepa- 
rated z which, being e wafhed off, in ap- 
pearance 
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found, on proper trials, to participate much more 
largely of the mercury and lead than of platina. The 
amalgam, which was of a very dull colour, on ex- 
poſure to the fire ſwelled and leapt about, though 
the heat was ſcarce ſufficient to evaporate the quick- 
filver. After conſtant and rapid agitation with water, 
occafionally renewed, in an iron mill, for a week, 


it looked bright and uniform, and ſuffered the mer- 


cury to exhale freely. A dark-coloured calx remain- 
ed, which proved, upon ex 
with a very little led. 5 

Remark. Mercury is ſuppoſed to have a greater 
affinity with lead than any other metallic body, gold 
and ſilver excepted. In this experiment, it had a 


greater affinity with platina than with lead, ſince it 
retained moſt of the platina, after the lead, which 


was in much larger proportion, had been almoſt in- 
tirely thrown out. The part of the platina, which 
the mercury rejected at firſt, and that which it re- 


tained to the laſt, did not appear diſſimilar to one 
another, or different in quality from the platina em- 


ployed. 


3. A mixture of one part of platina and two of 


gold, which proved very white and brittle, after be- 
ing repeatedly nealed, was cautiouſly flattened into 
thin plates, and thrown red-hot into boiling quick- 
| filver. On trituration and ablution with water, a 


powder ſeparated, copiouſly at firſt, and by degrees 


more ſparingly. After the proceſs had been continued 
about twenty-four hours, there was no farther ſepara- 
tion, except of a very little blackiſh matter, into which 


pearance greatly reſembled the foregoing, but was 


amination, to be platina, 


a part of the mercury is always changed in theſe 
kinds 
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—= of operations. The amalgam, which looked 
ry. bright, left, upon evaporation, a ſpongy. maſs, 
ke a high _— * being melted, and poured 


into an ing d very ſoft, extremely malleable, 


and in all reſpects refered the pure gold made uſe 


of, without the leaſt appearance of platina. 
Remark. It is greatly to be wiſhed, that this me- 


thod of purifying gold from platina-may prove ſuf- 
ficiently accurate to exactly determine the q quantity 


of · each in the mixt. The experiments hitherto 


made do not ſufficiently clear up this point; a great 


number are til necetiny before 1 it can t be fully aſcer- - 
tained. 


. 2. With Biſmuth, 
Equal parts of platina and biſmuth, injected i into 


a mixture of black flux and common ſalt, previouſly 
brought into fuſion, and urged with a quiek fire, 


ſtrongly excited by bellows, melted perfectly in a 


few minutes, and ſuffered very little loſs. Without 


theſe precautions, the biſmuth ath could ſcarce be made 
to take up above one-third its weight ; great part of 
which, on an abatement of the — ſublided. 

Mixtures of platina with different proportions of 
biſmuth proved all, like the biſmuth itſelf, extremely 
brittle: One was not remarkably more ſo than an- 


other. To the file, they were ſcarce harder than 


pure biſmuth. They = of an irregular ſurface, 


compoſed chiefly of ſtriæ, with ſome plates. When 


newly broken, they looked bright and ſparkling ; ex- 
cept the compoſitions with a large proportion of pla- 
tina, which were of a dull greyiſh colour, without 
any brightneſs. They all tarniſhed. lowly in the 


air, 


* 


1679 
air, to a Hark yellowiſh, purpliſh er bluiſhreslour: 


Several acquired in part a fine deep blue, which has 
ſuffered no change in above a twelve- month; ſome 


parts of the maſſes ſtill remaining white as a firſt, 
and others inelining to purple. 


3. With Zinc. 
U 


pon an ounce of platina, covered with borax, 
and heated in a blaſt furnace to a ſtrong white heat, 
was injected an equal quan 


tity of zine. A violent 
deflagration aroſe, and the platina was almôſt in- 


ſtantly diſſolved: The matter, immediately poured 
out, was found to have loſt near half an oufiee. 


Upon ſeveral times re this experiment with 


different proportions of the two metals, both in a 


quick fire, and in one more gradually raifed in a 
wind farnace, 


the zinc was conſtantly found a 
powerful menſtruum for platina, but ſuffered great 
loſs from the heat requiſite for renderi 


more than one-fourth of the platina, 'the compound 
ſtill continued fluid enough to run a freely into a my 


mould. 


Compoſitions of platina and zinc differed little in 


appearance from zine itſelf ; except that where the 


quantity of platina was large, they were of a cloſer 


texture, and a duller hue, with rather more of a 


bluiſh caſt. They did not-tarnifh, or change their 


colour, on being expoſed for ſeveral months to the 


air, in a dry room. They were harder to the file 


— the zinc at firſt, and fell in pieces under the 


hammer ; 5 


ng the mixture 
ſufficiently fluid. When fo much of the zinc had 


been difipated, that the - remainder amounted to na 
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hammer, without at all ſtretching ; which * zinc 


does in a conſiderable degree. 


4. Vitb Regulus of Antimony. 
Regulus of antimony, the moſt difficultly fuſible 


of the ſemi- metals, diſſolved, in a ſtrong fire, equal 


its weight of platina. The compound looked of a 
much duller colour than the regulus at firſt; and 
broke of a cloſe and uniform, though uneven, ſur- 
face. It proved conſiderably harder to the file, but 


not remarkably more or leſs brittle. 


On increaſing the quantity of the rexuins, the 


compound proved brighter, and of a leafy texture, 
little different from that of the pure regulus, 


Patina mi he with Com pound Metals. 
1. With Braſs. | 


of platina and braſs, 8 with 


1. . Equal parts 


borax, and urged with a quick fire in a blaſt furnace, 
melted perfectly 


together, and ſcarce ſuffered any 
loſs. The mixt was of a greyiſh white colour, filed 
hard like bell-metal, broke from a blow of the ham- 


mer, without ſtretching or receiving any impreſſion, 
and flew aſunder on endeavouring to cut it with a 


chiflel. Internally, it appeared of an uniform fine 
grain, a cloſe texture, and a darker colour than on 


the outſide. It bore a very fine poliſh, and did not 


tarniſh on being expoſed to the air in a dry room for 


many months. 
2. One part of platina and two of braſs, melted 


in a flow fire, loſt about one- thirty- ſixth. The in- 
got was of a duller colour than the foregoing, with 


a faint 


[ 68x J 5 
a faint yellowiſh caſt: It filed ſoſter, broke lefs readily 
from the chiſſel, but cracked and fell in pieces under 
3. One part of platina and four of braſs, covered 
as before with borax, and expoſed to a quick fire, 
melted without loſs. This compound proved yel- 
lower than the preceding, filed ſofter, bore to be cut 


ſome depth with a chiſſel before it broke, and re- 


ceived ſome impreſſion from the hammer, ſtretching 
a little, but ſoon cracking in various directions. 
4. Upon increafing the brafs to ſix times the 
weight of the platina, the compound appeared yel- 
lower, though {till very pale. It proved ſofter to 
the file; and received a greater impreſſion from the 


hammer, and a deeper one from the chiſſel, before 


nn droke. 


fore it had extended much, under the hammer. It 


bore a good poliſh, and was leſs apt to tarniſh than 


braſs; though in both reſpects it fell ſhort of the 
compoſitions with larger proportions of platina. 
7 2, With Copper and Tin. | 


I. One hundred parts of platina, thirty-four of 
copper, and twelve of tin, covered with borax, be- 


came fluid in a ftrong fire, and ſuffered no conſider- 


able loſs. The ingot proved extremely hard, fo as 
ſcarce to be touched by the file; and very brittle, 
breaking from a moderate blow, of a rough ſurface, 
and dull bell-metal colour. It bore a good poliſh, 
and did not tarniſh in the air. 

— 4 R — ns 


5. A mixture of one part of platina and twelve of 
braſs was conſiderably paler, and much harder, than 
| braſs. It broke from the chiflel ; and cracked, be- 
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lour. Poliſhed, it looked like 


part, and eight of tin, proved ſofter than the fore. 


hammer. It broke of a very 
| poſed of a great number of bright white plates. The 
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2. Platina and copper, of each one ounce, and 
four ounces of tin, melted perfectly together, and 
without loſs. This compound filed freely and eaſily, 
bore to be cut with a knife, but broke readily on the 
anvil, of an irregular ſurface, and dull whitiſh co- 
poliſhed iron. The 
fracture ſoon tarniſhed to a yellow; the poliſhed 


part grew dull, but retained its colour. 


- 3. A mixture of platina and copper, of each one 


going; and bore to be flattened a little under the 
Irregular ſurface, com- 


fracture ſoon tarniſhed ; the — part retained its 


colour. 


Remark. It 18 obſervable, that in the firſt of theſe 


experiments, platina was perfectly taken up by leſs 
than half its weight of a mixture of copper and tin; 


though it could ſcarce be made to melt with leſs 
than its own weight of either of them ſeparately, in 
a fire equally, or rather more, intenſe. 

The ſpecific gravity of theſe mixtures turned out, 
upon experiment, a little leſs than by calculation ; 


though the copper and tin, melted together without 


platina, formed a com pound e heavier than 
even the copper by itſelf. 
The ſeveral mixtures with zinc, biſmuth, regulus 


of antimony and braſs, were likewiſe weighed hy- 
droſtatically, and found all ſomewhat lighter than 


they ought to have been by calculation. As few 
hydroſtatical experiments ſeem to have been made 


upon Zinc and biſmuth, it may be proper to _— 
t 
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that the gravi 
that of biſmuth 9. 733. 


7 


tina with metallic bodies, and the alterations, which 
different proportions of it produce in their appear- 
ance and qualities: employing the neceffary pre- 
cautions for preventing the ſcorification and diſſipa- 
tion, which moſt of the metals ſuffer in the fire; 
and which ſome remarkably promote in thoſe, which 
by themſelves are more difficultly, or not at all, de- 
ſtructible. We ſhall now examine the relation of 


which are the moſt deſtructive. | 
Scorification of Lead with 
Platina. 
1. A mixture of platina and lead was cupelled, 


1. Cupellation and 


the proceſs went on well; the lead gradually chang- 
ing into ſcoriæ, which were thrown of to the ſides, 

and abſorbed by the cupel, or diffipated in fume. 
In proportion as the lead worked off, the matter re- 


made to flow in the greateſt degree of heat, which 
the furnace was capable of giving. The lump broke 


ternally and externally, and of a porous texture. It 
weighed about one-fifth more than the quantity of 
platina employed. 5 

varied: the lead attempted to be worked off on 
bone-aſh, preſſed into the bottoms of crucibles, fco- 
| == _ - = nfed 


ty of pure zinc turned out 7. oo, and 
Hitherto we have conſidered the miſcibility of pla- 


platina, in this reſpect, to thoſe metallic ſubſtances, 


under a muffle, in an affay-furnace. For ſome time 


quired a ſtronger fire to keep it fluid ; and at length, 
collecting into a dull flat lump, could no longer be 


very eaſily, appeared of a dull grey colour both in- 


2. This experiment was many times repeated and 
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rified in aflay _—, by intenſe. _ in a bla 
furnace, 1 blown off on teſts before the noſe of a 
bellows, with the ſame event; the platina not only 
perfectly reſiſting the power of lead, which by theft 
operations deftroys every other known metallic body, 
except gold 2 y rang but likewiſe retaining and 
preventing the enen of a part of the lead it- 


elf. 

3. In the hiſtory of the fuſion of platina with 
lead, it has been rwe. that this metal depoſites 
in a gentle heat great part of the platina, which had 
been united with it by a ſtrong one. As the part, 
which remained ſuſpended, might be preſumed to 
differ from that, which ſubfided; a quantity of lead 
was decanted off from freſh parcels of platina, and 
both the decanted metal and the refiduum ſubmitted 
to the preceding operations ſeparately. The event 

was ſtill the fame; the matter becoming confiſtent, 
when the lead had been worked off to a certain 
point, and refuſing farther ſcorification. 
4. A mixture of platina and lead, which had 
been cupelled in an affay-furnace as long as it could 
be kept fluid, was in a crucible to a fire ve- 
hemently excited, by itſelf, with powdered charcoal, 
with black flux, borax, nitre, common ſalt. The 
matter addin i melted, or ſuffered any conſiderable 
alteration, becoming only ſomewhat more porous 
probably from a little of the lead having exſuded 
without the liquefaction of the maſs. The imme- 
diate contact of burning fuel, agitated by bellows, 
made ſome of theſe mixtures flow, after they had 
refuſed to melt in veſſels ated upon by intenſe fires. 
ad the ad was logged by this means. 


5. Upon 
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F. Upon examining the cupelled matters hydro- 
ſtalcally, thoſe, which appeared moſt ſpongy, were 
found nearly as ponderous as the crude platina. 
Among the more compact, the gravity of one turned 
out 19.083; of another 19.136, and of a third 19.240. 
Remark. It appears from theſe experiments, that 


ble by lead ; that probably the purer grains, or frag. 
ments, have ſome heterogeneous admixtures, which 
perfectly 


perations; and that, 


are ſeparated in theſe o 


mixed with a confiderable proportion of a lighter 
metal, it fell very little ſhort of the gravity of pure 
gold. There is no reaſon to ſuſpect any increaſe of 


its ſpecific gravity from the mixture; ſince in all the 


whether the proportion of the platina was large or 


in fuſion for many hours. 


matter drove well for a conſiderable time; at length 
collected into a bright hemiſpherical lump, which 


button, on being weighed, was found to retain a 
conſiderable portion of lead. e 


lead was ſtill retained. The bead proved rounder 
and brighter than the foregoing, and of a good golden 
colour on the outſide: It broke eaſily under the ham- 


latina, like gold and ſilver, is intirely indeſtructi- 


pure, it is more ponderous than gold, ſince, when 


compoſitions with platina kitherto examined, there 
was conſtantly a diminution of the ſpecific gravity ; 


ſmall, the matter melted with a quick fire, or kept 


6. A mixture of one part of platina and tkree of 
gold was cupelled with lead, under a muffle. The 


by degrees became flatter, dull, and rough. The 


'The experiment being repeated with a mixture af 
one part of platina and fix of gold, ſome part of the 


mer, and appeared internally greyiſh : Some of the 
ED fragments 
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fragments hun 8 together by the outward golden 
coat. 
Fs = Mixtures of platina and filver, ſubmitted to 
lation, retained likewiſe a conſiderable q quantity 
of the lead. Theſe, in becoming conſiſtent, formed, 
not an —— bead, but a flat maſs, very 


rough, and brittle, and of a dull grey colour both 
internally and externally. 


2. Cupellati on and Scorification f Biſmuth with 
TRIS. - 

Mixtures of platina with biſmuth, a metallic ſub- 
ſtance, in ſome reſpects more active than lead, were 
cupelled under a muffle, ſcorified in aſſay-crucibles, 
teſted before the noſe of a bellows. In numerous 
repetitions of theſe experiments, the event was the 
fame, as when lead was made uſe of. The mixtures, 
which at firſt flowed eaſily, became leſs and leſs 
fufible, in proportion as the biſmuth was driven off; 
and at length could not be kept fluid in an intenſe 
white heat, though they appeared, on weighing, to 
retain a conſiderable proportion of the biſmuth. Nor 
could this ſemi-metal, any more than lead, be intirely 
ſeparated, by cu pellation, from mixtures of platina 
with either gold or ſilver. 

Platina cupelled with biſmuth, differed little in 
appearance from that, which had been treated in the 
fame manner with lead. The button was more 


ſpongy, and ſpecifically lighter. 


3. Difflation of Regulus of Antimony with Platin 


A mixture of platina and regulus of antimony was 
melted, by a ſtrong fire, in a ſhallow wide n., 
an 


1.67] 
and the noſe of a bellows directed obliquely u po n 


the ſurface. The matter continued to flow, and fume 


copiouſly, for ſome hours; at length became con- 
ſiſtent in an intenſe white heat, and ſcarce emitted 
any more fumes, though firongly blown'on. The 
maſs, when grown cold, broke eafily, appeared very 
porous, blebby, of a dull grey colour, and weighed 


conſiderably more than the quantity of Platina e em- 


ployed. 
Platina was likewiſe treated with crude antimon y; 


and the regulus, obtained from this mixture, difflated 
as the foregoing, with the ſame event; the platina 


not only reſiſting the antimonial ſemi-metal, but like- 
wiſe defending a part of it from the action of the fire 


and air, and refuſing to melt, after a certain quantity 


had been diſlipated. 


4. Deflagration of Zinc with Platina. 


A mixture of platina and zinc, expoſed to a ſtrong 
fire, deflagrated, and appeared in violent agitation. 
This continued but a little time ; the matter quickly 
became ſolid, and could no longer be mace to flow; 
or the zinc, of which a conſiderable proportion re- 
mained in it, to flame. The maſs was very brittle, 


dull-coloured, ſpongy, and of no ſpecific gravity. 


General Remarks. 


This extraordinary mineral, on which the moſt 


active fluxes, aſſiſted by the moſt intenſe fires, have 
no effect, melts perfectly with all the known metal- 
lic bodies; unleſs arſenic, a ſubſtance impatient of a 
degree of heat ſufficient to render itſelf fluid, is an 
exception. All the metals take up equal their own 
weight; 
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weight; ſome metallic compoſitions 
J 3 
Platina appears in general to have no remarkable 

affinity with one metal more than with another. Lead 
and iron, which do not mingle together, and of 
which the former will take up ſome bodies from the 
latter, and the latter ſome from the former, ſeem 
both indifferent to platina; which, if combined with 
either, is not ſeparated by the other. 
| Nevertheleſs ſome ſubſtances have greater or leſs 
degrees of affinity with platina than with other me- 
tallic bodies. Thus, from aqua regia, in certain cir- 
cumſtances, it throws out gold; and is itſelf preci- 
pitated by the other metals, which diſſolve in that 
menſtruum. From quickfilver it throws out lead; 
and is itſelf thrown out by gold. | 
The changes, which platina occafions in the per- 
fect metals, were examined in a former paper: Its 
effects on the ſemi-metals are lefs remarkable. The 
principal are, that it increaſes the hardneſs of zinc, 
and the antimonial ſemi-metal, but not of biſmuth ; 
and diſpoſes this laſt to change its colour in the air, 
but not the others. 


Its effects on the compound metals are ſimilar to 
thoſe, which it produces on the ſimple ones. Braſs 
it renders white. hard, brittle, ſuſceptible of a fine 
poliſh, and not liable to tarniſh in the air, as it does 
the copper, and in ſome degree the zinc, of which 
this metal is compoſed. Mixtures of it with copper 
and tin are more apt to tarniſh than with copper only, 
and leſs than with tin only. 

All metallic ſubſtances, except gold, are exeded 
from platina by the fimple acids : Mercury is the only 


One 


more than twice 
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one ſeparable by fire. The platina remaining a fter 
Wn. ſeparation of the metals, proves unfuſible as at 
fir | 
Platina perfectly reſiſts the deſtructive power of 
lead and biſmuth, and the rapacious antimonial ſemi- 
metal; which laſt has been hitherto eſteemed the 
ſevereſt teſt of gold, ſo as to have received the appel- 
lation of balneum ſolius ſolis, the bath which gold 
alone can ſuſtain, and in which it is waſhed from all 
kinds of impurities. | 
Since therefore platina mixed with gold is not dif- 
coverable by any of the operations by which that 
metal is uſually aſſayed or refined, or by the hydro- 
ſtatic balance; we hope that theſe papers, which 
contain part of the hiſtory of this extraordinary and 
hitherto unknown mineral, and the methods of diſ- 
tinguiſhing any ſophiſtications of gold made by its 
means, which might otherwiſe have paſſed undiſ- 
covered, will be candidly received by this illuſtrious 
body, as a means of promoting that kind of know- 
lege, for which the Royal Society has been ever 
cminent, and ; inſtituted. 
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LXXXVII. yy Explication of all the In- 
Feriptions in the Palmyrene Language and 
Chargfer hithergo publiſh d. In five Ler- 
ters from tbe —— Mr. John Swinton, 
M. 4. of Chriſt-Church, Oxford, and 
EN. F. to the Reverend Thomas Birch, 
D.D. Secret. R. S. 


L. E. T. T. E R I. 
Chriſt-Church, Oxford, May 30, 17 54 


ond 


8 1 R. 
N 20, NEveral copies of the Ruins 0 of Pal- 
I EY 


„ myra reached Oxford, towards the 
cloſe of December 1753; one of which was pur- 
chaſed by the Reverend Mr. Godwyn, Fellow of Bal- 
tiol College, a gentleman of great learning, and an 
eminent tutor of that houſe. At his invitation, I 
looked over with him the finiſhed plates, exhibiting 
to our view thoſe noble remains of antiquity, which. 
gave both of us infinite pleaſure and delight; though 
we then only caſt our eyes upon the inſcriptions, and 
particularly thoſe that are the 2 of this letter, 
in a curſory manner. 
In the beginning of January 17 54, Mr. Godwyn 
informed me, that he had diſcovered feveral letters 
of the Palmyrene alphabet, by the help of the Greek 
inſcriptions correſponding with ſome of thoſe drawn 
in the Palmyrene character; and that he could even 
decipher a * words in ſeveral of the latter inſcrip- 


tons. At the ſame time, he deſired me to apply my- 
ſelf to the inter pretation of thoſe inſcriptions, and the 
diſcovery 
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&y of” the Palmyrene 


of another nature, which I was obl iged to difpatch 
with all the expedition poſſible. However, I affured 
him, that I would ſpend now-and-then an hour or 
two upon thoſe inſcriptions, when tired withworking, 
and try what 1 could make of them. Having therefore 
borrowed a copy of the Ruins of Palmyra, on Sa- 


turday, January 12, 1754, I began, about five o'clock | 


in the afternoon, to compare the 16th, 17th, and 19th 
Greek inſcriptions with the 8th, ↄth, and roth Palmy- 
rene, with all the attention I was | capable of; and, in 
leſs than two hours time, did not only find out twenty 


letters of the Palmyre 
terpret, to my own ſatisfaction, the three laſt- mention- 
ed inſcriptions. Between ſeven and eight o'clock, Mr. 

Godwyn ſent me ſeveral words belonging to ſome of 
the other inſcriptions, in the Hebrew character, the 


fignifications of which he had, as he . 


erent Pal- 


diſcovered, and the powers of eighteen di 
myrene letters, as they appeared to him, in order to 


facilitate my inquiries. Tis worthy obſervation, that 
he aſſigned all theſe letters the ſame powers and 
places in the alphabet I had done; Which con- 


firmed me in my opinion, that I could not be very 
remote from truth. The form of the element K9ph 


appeared to me at firſt to repreſent Hheth; but the 


word BPR, AKIM, POSVIT, EREXIT, &c. ſoon 


afterwards gave me ſufficiently to underſtand, that I 


was miſtaken. We likewiſe both found, that this 
character ſometimes occupied the place of Mem ; 
though ſcarce the leaſt affinity is to be obſerved be⸗ 


tween the forms of Koph and Mem, either in the | 


Phœnician or the Chaldee alphabet. 
48 2 „ 


al phabet. This, I told 
1 I I Could not then do; being engaged in a work 


ene alphabet, but likewiſe could in- 
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The unexpected ſucceſs, I had met with, excited 
me afterwards to examine the letters and words-of 
feveral other Palmyrene inſcriptions, even ſome of 
thoſe, which had no Greek ones to anſwer them. The 
latter however, for ſome time, not a little embar- 
raſſed me; as I found the ſpirit and genius of them 
very different from thoſe of tlie others; though, with 
pleaſure, I obſerved, that in the.moſt eſſential points. 

the three completeſt of them agreed. But, notwith- 

ſtanding this, before the cloſe of Fhurſday, Ja- 
nuary 17, 1754, I had diſcovered twenty-one. letters 
of the Palmyrene alphabet; and could, as I imagined, 
tranſlate into Latin and Engliſh ſever: of the thirteen. 
_ Inſcriptions drawn in the Palmyrene character, 
three of which had no correſpondent Greek inſcrip- 
tions. In fine, before the end of February 1754, IT 
thought myſelf able to explain all the thirteen in-- 
ſcriptions, except the twelfth, which had ſeveral 
of its letters defaced; though I ſoon found out 
the date it bore, which indeed was viſihle enough, as 
well as perceived the true turn and nature of it; F 
likewiſe had made myſelf fully acquainted with. the- 
forms and powers. of all the Palmyrene letters, except 
thoſe of Tzade ; which, if I am not greatly miſtaken, 
IT have fince certainly diſcovered: To the preced- 
ing ſhort account of the gradual progreſs made in the 
ſappoſed interpretation of theſe inſcriptions, from 
the beginning to the end of it, I ſhall beg leave to ſub- 
join here the Palmyrene alphabet, with ſome ligatures 
of the letters. After which will follow a Latin and 
Engliſh verſion of fix Palmyrene inſcriptions, not a 
little illuſtrated by the Greek ones anſwering to them; 
and of four of thoſe, that have no correſpondent Greek 
inſcriptions. To which I. ſhall add a few curſory _s 
marks, 
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marks, and the particular days on which the expli- 
cations of the Feriptions : ih ſuppoſed hy ve 
been hit upon; that the true dates of theſe explica- 
tions (if ſuch the learned gentlemen of the Royal 
Society ſhould allow them to be), may, with the ut- 
moſt precifion, be. aſcertained. | 
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Inſcription VIII. 
See * XXV, NM VIII. 


dy ch NON! r 
| Dan dev yr 2 


SEPTIMIVM voRODEN EXCELLENTISSIMVM 
PROCVRATOREM DVCENARIVM ET ARGAPETAM 
POSVIT IVLIVS AVRELIVS SEPTIMIVS IADA HIP- 
PICVS :: 


IVLIVS AVRELIVS SEPTIMIVS IADA HIPPICVS : : : 2 5 
PLACED SEPTIMIVS VORODES, THE MOST EXCEL- 
LENT PROCVRATOR DVCENARIU 8 AND ARGA- 
PETA, here. 


January 12th, 1754. 


Inſcription IX. 
See Plate xxv, Number IX, 


NEWER dye 1 dye 

DP PR XIII KYpT 

511 NI'OP yr KD : H 
SEPTIMIVM VORODEN EXCELLENTISSIMVM 


PROCVRATOREM DVCENARIVM ET ARGAPETAM , 
POSVIT unn AVRELIVS SALMA F ILIVS CASSI- 


ANI FILII : der $248 
IVLIVS AVRELIVS SALMA, THE SON OF CASSI- 
ANVS, THE SON: :::: : : PLACED SEPTIMIVS VO- 


RODES, THE MOST EXCELLENT PROCVRATOR 
DVCENARIVS AND ARGAPETA, here. 


January 12th, 1754. 


Inſcription 


Infcription X. 
See Plate xxv, Number x. 


aB DECETP IM DAVE, 


dp IR 5 ann 
xromoe 1 5223 bow boy 
n p 7 Kr 


e ra 7 nw 


SEPTIMIVS VORODES. EXCELLENTISSIMY S PRO. 
CVRATOR DVCENARIVS QVEM POSVIT AMICI- 
TIE NOMINE IVLIVS AVRELIVS NABIBAL FILIVS 
SAODOIDA (vel SAODVTI) DVCTOR EXERCITUS 
_ COLONIA HONORIS CAVSA ANN O DLXXIV MENSE 
APELLAO. 


© SEPTIMIVS VORODES, THE MOST EXCELLENT 
PROCVRATOR DVCENARIVS, WHOM IVLIVS AV. 
RELIVS NABIBAL, THE SON OF SAODVTVS, GE- 
NERAL OF THE COLONY'S FORCES, ON ACCOVNT 
OF FRIENDSHIP, PLACED here, IN ORDER TO DO 
HIM HONOVR, IN THE YEAR DAV, and THE 
MONTH APELLEVS. 2 


January 12th, 17 54 


Remarks on theſe Inſeriptions. 


1. They ſeem to have appertained originally, tho! 
probably all of them were inſcribed either on pillars 
or bers rug to three ſtatues of SEPTIMIVS VO- 
RODES, and to have applied to thoſe ſtatues the 
name of the perſon they repreſented. This is ſo 
clear from the ſtile of the inſcriptions themſelves, 


that I ſhall inſiſt no farther upon it here. 
4. The 
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2. The two firſt of them are imperfect, the latter 
part of both having been apparently defaced. 
3. The word NABIBAL, which is undoubtedly 
the true: reading, as I have reſtored it here, that has 
been partly defarmed and partly effaced by time, or 
-elſe not exactly taken, in the third line of the tenth 
inſcription, may be recovered by the affiſtance of 
the Greek one anſwering to it. 
4. I have taken the liberty to ſuppoſe the letter 
wanting in the beginning of the laſt word in the fourth 
line of that inſcription to be Lamed; which ſuppo- 
ſition the oriental critics will perhaps allow to be 
not. very remote from truth. For, rr, may either 
be. expreſſed in Latin AMICITLE NOMINE, PRO 
_ AMICITITA, or {as Lamed, according to Schindler, 
Tex. Pent. p. 914, is ſometimes an article of the 
accuſative caſe) AMICVM SVVM ; any of which 
expreſſions will come near enough to TON EAT- 
OT AON, in the carrefpondent Greek one, and be 
perfectly conſonant to the tenor of both inſcriptions. 
. The dialect, in which theſe Palmyrene inſerip- 
tions are written, is moſt certainly the Syriac. This 
is rendered inconteſtable by the words N. SUR- 
GERE FECIT, POSUIT, EREXIT, STATUIT, 
V. FILIUS; DD. HONORIS CAUSA ; 7am». 
or Nr, PRO AMICITIA ; which manifeſtly be- 
JJ. CE: : 
6. But, notwithſtanding this, ſeveral of the words 
they exhibit, ſuch as KPATICTOC, EIDITPONA, 
ACTPATHTA, DVCENARA, and COLONIA, 
are indiſputably of Greek and Latin extraction. 
. In the third line of the tenth inſcription, the word 
 AVRELIVS wants the letter R; and in the fourth, the 
word AC TPA THA the letter T. That this is an un- 


doubted 
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doubted truth, we may 
of the eighth inſcription, and the ſecond of the 
fourth ; where both theſe words drawn out at length, 
after the oriental manner, evidently occur, 

8. The true reading of the word ApTAIIETHN, 
in the fixteenth and ſeventeenth Greek inſcriptions, 


which neither Dr. Halley, Dr. Bernard, Dr. Smith, 
nor Mr. Seller could aſcertain, is clearly diſcovered 


by the word (a) ARGABETA, in the ſecond line of 


the eighth, as well as of the ninth, Palmyrene inſcrip- 


tion ; both of which are here exhibited to our view. 
9. The tenth inſcription, the lateſt of thoſe whoſe 


dates have been preſerved, did not precede the 574th 


year of the æra of Seleucus, nearly coincident with 


the 263d of CarisT; having been drawn out in 


the month Apellzus, or December, that year. This 


therefore will fix the date, that the correſpondent 
Greek inſcription originally bore ; and conſequently 


render that inſcription ſomething more complete, than 


it was before. 
10. It appears from theſe inſcriptions, that the let- 


ter Yau was ſometimes pronounced by the Palmy- 


renes, in the third century after CHRIST, like O, and 
at other times like OV or V; as alſo that they ſome- 


ſignified an officer at Tadmor, whoſe province it was to ſupply the 
troops with water, in order to ſupport them in their march over 


the vaſt deſarts ſurrounding that place. Nor can it be doubted, but 


ſuch an officer muſt have been extremely neceſſary in a city diſtin - 
guiſhed from all others by ſo remarkable a ſituation. 

Vid. Leonis Imperat. Ta#ic. Cap. xiti. S. 11. Filip. Pigafetta, 
in annotat. ad Leon. ibid. Mauric. Lib. vii. p. 143. Upſaliz, 1664. 
Vid. etiam Carol. Du Freſn. Gloſſar. ad Scriptor. med. & infim. 
Grecitat, in voc. APTABIA. . 


8 „ 


fairly infer from the third line 


(a) It ſeems to appear from the word APT ABIA, which in Les 
denotes a ſort of hamper, uſed by the cavalry chiefly for the carriage 
of water, that API AIIETHC, APTABETHC, or ARGABETA, 
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times aſſigned to their Beth the power of the Greek 
Pi: of which other examples will W here- 


after be . 


8 Inſcription J. 
See Plate xx1v, Number 1. 


mw Tb xo 
I bye 
e 13. $005 1: 
ts OR DN NA 

\ I FT va 
| es 1 
7 nw 
NOMINI BENEDICTO TIMOR IN SECVLVM IVI. 
AVR. PRO PATRE NOSTRO (vel PRO PATRE) QVI 
ET FILIVS AlL (AILI vel ALLI) ZENOBIL ACOBE! 


(ACOBENSIS vel ACABENSIS) dedicavit MENSIS TEBETH 
DiE IV ANNO DXLIV. 


' TO THE BLESSED NAME BE FEAR FOR EVER: 
IVL. AVR. dedicated this ON OVR (or HIS) FATHER's 
ACCOVNT, WHO WAS THE SON OF AILA ZE- 
NOBIVS OF ACOBA, (or ACABA) THE FOVRTH 
DAY OF THE MONTH TEBETH, IN THE. YEAR 


DXLIV. 
January 15th, 1754: 


Inſcription II. 
See Plate xx1v, Number 11, 


an 0 ab mY P95 
OH SY» 1 S223 b P N 
n fa Thx wn dyn 
157 nw 
ES NVMINI 


E 


NOMINI BENEDICTO N SECVLVM BONO ET 
* MISERICORDI TIMOR COR. 1VL. FILIVS ZABDI- 
BOLI FILY MILCOMI OB SVAM ET FRATRIS EIVS 
SALVTEM dedicavit MENSE TISRI ANNO DXXXIIL. 


TO THE BLESSED NAME, FOR EVER GOOD AND 
MERCIFVL, BE FEAR: COR. IVL. THE SON OF 
ZABDIBOL, THE SON OF MILCOM, dedicated. this 
FOR HIS OWN HEALTH or SAFETY, AND THAT OF 
Als BROTHER, IN THE MONTH TISRI, and THE: 

YEAR DXXXUI. 


January 17th, 1754. 


I nſcription XIII. 
See Plate xxv, Number X111. 


72 22 "2 by Tay bb mow ab 
8 3 
n wn nw n ya N. 


NON I BENEDIC TO IN SECVLVM timor PA- 
RAVIT SALMON FILIVS NASA FILII HIZ A (vel 
CHITZ A) VTIQVE PROPTER SVAM ET LIBERO- 
RVM EIVS SALVTEM ::: : : : MENSE NISAN ANNO 

e e ee 


TO THE BLESSED NAME FOR EVER be fear: 
SALMON THE SON OF NASA, THE SON OF HIZA, 
(or CHITZA) PREPARED (or DEDICATED) this ON 
ACCOVNT OF HIS OWN HEALTH or SAFETY, 
AND THAT OF HIS CHILDREN, IN THE MONTH 
NISAN, and THE YEAR CCCCXLVIL. 


January 17th, 1754- 


Remarks on theſe Inſcriptions. 
I. The ſtones that exhibit them ſeem to have 


belonged to altars dedicated to Jupiter, the chief of 
41 2 the 


„ * 
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the gods, or rather to the Supreme Deity, either in 
conſequence of vows formerly made, on account of 
recoveries from dangerous fits of fickneſs; or for the 
future health, ſafety, and preſervation of the perſon- 
therein mentioned. This ſufficiently appears, not only 
from the Greek inſcription, which in ſome meaſure 
expreſſes the ſenſe of the firſt of them, but likewiſe 


from the tenor of them all. Nor can any thing 


be more clear and explicit, than the terms of which 


they are compoſed. 


2. The aforeſaid Greek inſcription only informs 


us, that JVLIVS AVRELIVS, therein alſo mentioned, 
dedicated an altar, on his father's account, after he had 


prayed to the deity, for whom that altar was deſigned. 


But the Palmyrene one anſwering to it has preſerved 


the very form of this ſhort prayer, or ejaculation; 

which pretty nearly correſponds with that uſed by 
the prophet Daniel, in chap. ii. ver. 20. as well as a 
very noted one of the Rabbins. Nor is it altogether 
remote from a (a) ſcriptural expreſſion, that now and 


then occurs. Nay, that the antient Syrians, or rather 
the Syrian Jews, applied the word dw, NAME, 


to GOD, or the Supreme Being, we learn from ſome 
(b) good authors. This opens a large field for re- 


flections, and ſuggeſts to us ſeveral remarkable par- 
ticulars relating to the religion, or rather religions, 
that prevailed at Tadmor, about the middle of the 


third century. 


3- Thoſe particulars are likewiſe very clearly 
pointed out to us by the fecond Palmyrene inſcrip- 


tion, which contains a ſort of ſhort prayer, or eja- 


(a) Val. Schind. Lex. Pentaglet. p. 247—250, 1886, &c. 
(5) Edm. Caſtel, Lex, Hept. p. 3772. 
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culation, not unlike one in the beginning of the 
(a) Liturgy of the Syrian Facobite Chriftians, a La- 
tin verſion of which has been publiſhed by M. Re- 
naudot. The thirteenth Palmyrene inſcription gives 
us to underſtand, that the ſame religion, or religions, 
had been introduced at Tadmor, ſoon after the be- 
ginning of the ſecond century. 
4. As a fimilar (6b) inſcription ſtill remains, or 
was very lately to be ſeen, near the well, or current 
of hot ſulphureous waters, which undoubted!y con- 
ſtituted in antient times one of the hot ſulphureous 
baths of Tadmor, it ſeems not improbable, that the 
waters of thoſe baths were medicinal ; and that by 
| bathing themſelves therein, or drinking them, the 
Palmyrenes were frequently cured of various diſtem- 
pers and indiſpoſitions. This, I fay, appears at leaft 
not improbable, from the matter and fituation of 
that inſcription, in conjunction with thoſe which I 
have here endeavoured to explain, and which had 
in all likelihood at firſt either the ſame or a ſimilar 
fituation. So that theſe inſcriptions, every thing con- 
fidered, may be deemed mutually to ſupport and 
illuſtrate one another. | 3 
5. From the word LABVNA, X397; P RO PA- 
TRE NOSTRO, in the third line of thè firſt in- 
ſeription, we may infer, that the ſecond letter Aleph 
was either inadvertently omitted by the inſcriber, or 
virtually contained in the firſt letter Lamed, or Lo- 
mad. For LABVNA muſt be rendered into Latin 
PRO PATRE NOSTRO, or fimply PRO PA- 
Ce) Euſeb. Renaud. Liturgiar. Oriental. Collect. Tom. ii. p. 2: 
Pariſiis, 17.16. 8 8 
% Edw. Bernard. Monument. Palmyren. p. 4. Phileſaph. 
 Tranſac, Vol. xix, N. 217, p. 10g · TRE: 
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TRE; the Syrians (a) and Arabs fometimes apply- 
ing it in that ſenſe as a title, or mark of diſtinction, 
to the Jacobite patriarchs, and probably others, as 
we learn from Al Makin. Nay, it ſeems as natural 
to ſuppoſe, that the Syrians uſed the word ABVNA 
promiſcuouſly for OVR FATHER, and FATHER; 
as that ABA, or ABBA, ſhould have been admitted by 
them in two ſimilar ſignifications. Nor can the words 
ANTI HATPOS, in the correſpondent Greek inſcrip- 
tion, poſſibly anſwer to any other word, in that I am 
confidering, than LABVNA. This will ſuggeſt to 
us one or two curious obſervations, which I have 

not time at preſent ſo much as to touch upon. 
6. The Syriac n. ZENOBIA, is expreſſed 
by the Greek ZHNOBIOY 3 and conſequently muſt 
be looked upon as a maſculine proper name. But 
whether the ſame letters, amongſt the Palmyrenes, 
formed the proper name of Zenobia, the famous 
queen or empreſs of that nation, I cannot yet take 
upon me to determine. 3 

. ACOBA, or AC ABA, the city, as it ſhould ſeem, 
to which ZENOBIVS, mentioned in the firſt inſcrip- 
tion, did originally belong, might poſſibly have been the 
capital of Acabene, a province or diſtrict of Meſopo- 
tamia, a region ſeparated from Palmyrene by the Eu- 
phrates. This diſtrict is placed by Ptolemy at no 
great diſtance from the Tigris; and its capital might 
have been called by the Palmyrene Greeks, in the 
third century, AK OIIA. But that this was really 


— 
1 — 


—_— 


(a) Val. Schind. Lex. Pentaglot. p. 8. Geor. Elmacin. Hiſt. 
Saracen, p. 144, 145, 151, 152, & alib. pals. 


the 


s] 
the town the inſeriber had in view, I muſt not pro- 
ſame poſitively to affirm. 
8. From the firſt of theſe Pa! myrene inſcriptions, 
if the fixth line of it be exactly copied, and the 
Greek one anſwering to it, we may fairly collect, 
that the fourth day of the month Tebeth was coin- 
cident with the twenty-fourth of Aydvneus, the Ma- 
cedonian month ; and conſequently that thoſe two 
months were not preciſely the fame, as we find inti- 
mated (a) by Dr, Fabricius. The former of them 
began on the twenty-firſt day of the latter, if the 
authority of our inſcription in this point may be 
intirely depended upon. Hence likewiſe it moſt 
evidently appears, that Tebeth was the name of a 
Syrian, as well as of an Hebrew, month. 

9. Though the Palmyrene dialect be almoſt, in al 
reſpects, the ſame with the Syriac; yet it muſt be al- 
lowed, that ſome Hebrew words occur in theſe in- 
ſcriptions. | Of this NM, in the firſt and ſecond, and 
Y, in the fifth, to omit other inſtances of the ſame 
kind, are inconteſtable proofs. For which we may 
eafily account, if we conſider, that many (6) Jews, as 
well as Chriſtians, were ſettled ; in the ml LEA of the 
Palmyrenes. Tis remarkable, that though the word 72, 
BAR, is uſed here for SON in the enumerations of 
deſcents; yet ο., according to the Syriac form, 
HIS CHILDREN, preſents itſelf to our view to- 
wards the cloſe of the thirteenth inſcription. As to 
the word IN, it muſt be owned to be liewiſe of 


. 
Mt. 


— — 


( 4. PR Albert. Fabric. Frm p. 8 42. Handy, 1712. 
% Seller's Antiq. of Palmyr. Chap. xix. 
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the Syriac form; and conſequently not to have been 
improperly uſed by the Palmyrenes. The fame 
1-1 may be ſaid of the word MMR, apparently dedu- 
1 cible from (a) N. FRATER; as the letters 
11:8 n and N are of the ſame organ, have frequently a 
1-1 pronunciation extremely fimilar, and were therefore 
1 undoubtedly often taken and uſed for one another. 
1 Unleſs we ſuppoſe, that the word was originally upon 
18 the ſtone MMR, which will bring it to the pure Sy- 
r riac form; and this for various reaſons, eſpecially 
Þ ds tl at very term is exhibited by the third inſcrip- 
i tion, the moſt antient of all, in the very ſame ſenſe, 
1 FJ | __ ym EE 
+ if 1 10. That the proper names ZABDIBOL, MILI- 
14 COM, SALMON, NASA, and HIZ A or CHITZ A, 
in the ſecond and thirteenth inſcriptions, which have 
no Greek ones to anſwer them, are either of Syriac, 
Chaldee, or Hebrew extraction, from ſome of the 
) beſt oriental lexicographers moſt clearly appears. 
As for HIZA, or CHITZA, this muſt be allowed 


FT to be a pure Syriac word; though I remember not 
9 to have met with it as a proper name in any antient 
1 author. The ſecond inſcription bears date in the 


month Tiſri, and the 533d year of the æra of Se- 
leucus, or A. D. 222, ſoon after Alexander Seve- 
rus had aſcended the imperial throne, The thir- 
teenth is 76 years older, having been drawn A. D. 
136, in the reign of the emperor Hadrian, and 
about two years before the death of that prince. 
The altar on which the firſt appears inſcribed was 
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(a) Val. Schind. Lex. Pent. p. 54. Verſ. Hr. in GEN. iv. 8, 21. 
) Val. Schind. Lex. Pentaght. paſs. Edm. Caſtel. Lex. Hep- 
erected 


- Eu 
erected. in the year of CnRIST 233, in the month 
Tebeth, or Aydyneus, when Alexander Severus was 
engaged in the Parthian war. Tis obſervable, that 
the forms of ſome of the letters, and particularly 


that of the Jod, or Jud, in the third and thirteenth 
inſcriptions, conſiderably differ from thoſe of the 
ſame elements, that have been preſerved by the 
others, which are of a later date. But notwith- 
ſtanding this, that all the letters forming theſe Pal- 
myrene inſcriptions are to be deduced from the ſame 
ſource, will, I believe, be univerſally allowed. 


Inſcription XII. 
See Plate xxv, Number x11. 
FEE. 
N= 12 eee 

AMTACHA FILIVS TEBELACABI FILIT NASA 

AMTALEHSAL FILIVS VAHBALATHI. = _ 

' AMTACHA THE SON OF TEBELACAB, THE SON 
OF NASA; AMTALEHSAL THE SON OF VAHBALATH. 
January 17th, 1754. 

Inſcription Xl. 

See Plate xxv, Number x1. 
pram 1 Swab 
__nmanw 


 BALMICHAL FILIVS MOGIATHATHI 
MAZO FILIVS VAHBALATHI. 
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 BALMICHAL THE SON OF MOGIATHATH, 
MAZO THE SO OF VAHBALATH. 


* 17th, 1754. 


Remarks « on theſe Inſcription. - 


1. They ſeem both to have been mutilated tho 
the en has ſuffered more than the ather z 
ſome of its letters being partly defaced, and partly 
deformed, by time. 

2. That ey conſiſt of the proper names of men, 
connected by the word BAR, SON, is obvious to 
every one, Who reads them. | 

3. That theſe men were perſons of diſtinction, 
and filled ſome of the higheſt poſts in the ſtate, there 
Is peat reaſon to believe. 

4. That the names themſelves, as exhibited here, 
are * oriental extraction, tho' the reaſon of their 
impoſition, at this diftance of time, is not known, 
( a) can by no means be denied. 

In the twelfth inſcription, as well as the ele- 

venth, tho' in the latter it is ſome deformed, 
the proper name VAHBALATH, or VABALA- 
THVS, (which has alſo been preſerved by coins) in 
the Palmyrene character, manifeſtly occurs. 
6. That the dates of theſe inſcriptions, if any were 
ever viſible in them, muſt have been poſterior to the 
447th year of Seleucus, or the 136th of CHRIST, 
the forms of the letters themſelves, and particularly 
that of the Jod, or Jud, 3 Jouve: 


3 3 . 3 2 3 n TEES 909") 13 
| — — — — — — 
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(a) Val. Schind. Lex. Pentaglot. p. 1048, 1220, 1050, 1959, 
1900, 1372, &c. 
4 Inſcription 
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In cription V. 

See Plate xxiv, Number v. 
N DYCPBO 47 117 POT 
BY n PPD NI 

DW n q MON! 

e Tm wp wo * ow 


D 
tra ap eva era 1m 


e n wh 


Sons fire PORTIO ed HKC SEPTIMII KRANE FI. 
LI ODZANATHI SENATORIS CLARISSIMI ET VIRI 
 PRIMARII civitatis TADMOR QVAM EI EREXIT AV- 

RELIVS PHILINVS FILIVS MARII PHILINI MILES 

EMERITVS IACVLATOR five - PILANVS LEGIONIS 

PARTHICE HONORIS CAVSA MENSE TISRI ANNI 

mas 


THIS IS THE LOT, or PORTION, OF SEPTIMIVS 

ARANES, A MOST ILLVSTRIOVS SENATOR, AND 
* A PRINCIPAL PERSON IN THE CITY OF TADMOR ; 

WHICH AVRELIVS PHILINVS, THE SON OF MARIVS 
PHILINVS, A VETERAN OF THE PARTHIAN LE- 
' GION, WHO HAD SERVED AS A LANCIER, ERECTED 
TO HIS HONOVR, IN THE MONTH TISRI OF THE 
YEAR DLXIIL. 


ny 2d, 17 54. 


Inſcription VII. 
See Plate xx1v, Number v11. 
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 SORS five PORTIO eſt HEC TVLII AVRELI SAL 
MALATHI FL MALE HEBREI PRINCIPIS vel DVC- 
TORIS CATERVZ Mercatoram WAM STATVIT EL 
SENATVS POPVLVSQVE QVOD DOMVM REDVXIT 
 CATERVAM Mercatorum DE RE FAMILIARI GRATIS 
eam SVSTENTANS ANNO DLXIX. 


TIS Is THE LOT, or PORTION, OF IVLIVS mw 
RELIVS SALMALATH, THE SON OF MALA, A 
IEW, PRINCE, CHIEF, or LEADER, OF THE CARA- 
VAN of Merchants; WHICH THE SENATE AND PEO- 

_ PLE HAVE DECREED HIM, BECAVSE HE CON- 
DVCTED HOME THE CARAVAN, AND SVPPORTED 
IT AT HIS OWN EXPENCE, IN THE YEAR DLXIX. 
* th, 1754. 


Remarks on theſe Inſcri tions. 


I. From the words T. RX AIRAN, ODI- 
NATH, or ERAN, ODANATH, and 913, to- 
gether with the words AIPANHN OAAINA®OT, 
H BOY AH, in the correſpondent Greek inſcription, 
it plainly appears, that the letter Aleph, amongſt the 
Palmyrenes, ſometimes anſwered to A, ſometimes 


to E, and ſometimes to O, about the middle of the 
third century. 


2. From the words NPESTPID, SENATORIS, = 
X59) NY. MARII PHILINT dus DR, AV- 
RELIVS PHILINVS, &c. we may collect, that 
one of the Palmyrene terminations of Greek and 
Latin words in the oblique caſes was N; but 
that the people of Tadmor, in the nominative caſe, 
when they wrote ſuch words in their own character, 
gracrally preferved the Greek and Latin termina- 

tions. 


RR 
tions. See the eighth, ninth, and tenth of the Palmy- 
rene inſcriptions. RS es 
3. The proper name b, MALA , In the ſeventh 
inſcription, ſeems to anſwer to MAAHC, in the ſe- 
venth of Dr. Bernard's Greek Palmyrene inſcrip- 
tions; though the terminations of thoſe words are 
not intirely the ſame. The proper names, or ſur- 
names, NY N are alſo in like manner repre- 
ſented by CAAMHC IAAHC, as has been already 
obſerved. As for the name, or ſurname, SALCA- 
LATH, or SALMALATH, it only occurs in the 
ſeventh of Mr. Dawkins's Palmyrene inſcriptions, 
which I have here been attempting to explain, 


4. Though the dialect, in which the two inſcrip- 
tions I am conſidering are written, be apparently the 
Syriac; yet the word I), TACVLATOR, in one of 
them, as has been already remarked, is undoubtedly 
Hebrew. As for N. BOYAH, 097, AHMOC, and 
SPUTPD, CYNKAHTIKA, or rather CYNKAHTI- 
KON, they are moſt evidently Greek. In one 
of theſe inſcriptions, the word . PRINCEPS, 
VIR PRIMARIVS, appears without either the 
N or the, inſerted as the middle letter; which 
ſometimes, tho' very rarely, happens. The word 
N . CATERVA, is applied to the Iſhmael- 
ites, as merchants, Gen. chap. xxxvii, ver. 25. 

in the Syriac verſion; which, with the word AP- 
XEMTIOPON, exhibited by Mr. Dawkins's thir- 
teenth Greek inſcription; agreeing in ſignification 
with our NY , plainly ſhews, that I have hit 
upon the true ſenſe of that term here. The ſurname 
PHILINVS and the name MARIVS are only viſi- 
ble in the fifth of theſe Palmyrene inſcriptions; 
_ Mr. 
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riac M exactly anſwers to the adverb IIPOIKA 


1 ; 
Mr. Dawkins's eleventh Greek one preſenting no- 
thing of that kind to our view, but AYPHA] : : : : 


and part of the word HAIOAOPOY, if that be ex- 


jy actly taken. We may conclude, from the fifth Pal- 


myrene inſcription, that the people of Tadmor, if not 
the Syrians in general, when it was written, called Par- 
tbia BATRA, or BATRIA ; which in found ap- 
proaches pretty near to the BACTRIA of the antients. 


The name Wn, TADMOR, conſiſting of five letters, 


and not of four only, as has hitherto been generally, if 
not always, ſuppoſed, occurs in the ſame inſcription, 
The two laſt words of the fourth line of the ſe- 
venth have either not been ſo well preſerved as the 
others, or not ſo accurately taken. They may never- 
theleſs be read either N99 D. EX SVO MARSV- 
PIO, or 1 h. GRATIS DE RE FAMILIAR]; 
either of which lections is conſonant enough to the 
tenor of the inſcription. The latter, which I have 
choſen here, ſeems however to be better ſupported 
by the correſpondent Greek inſcription ; as the Sy- 


there. Should the critics allow the words TO in. 

as they now appear upon the face of the inſcription, 

to ſtand ; the Syriac ND) muſt be of the ſame im- 
ort with the Hebrew Te, PECVNIA, DIVITLE, 
ES FAMILIARIS, &c. though it has for its mid- 


dle letter Samech, inſtead of Schin. Nor indeed is 


this to be wondered at, as the Syrians ſometimes 
uſed the former for the latter of thoſe elements. That 


word, upon the foregoing ſuppoſition, ſuffers here 


an ellipſis of the particle 3 BE; as is evident from 
Mr. Dawkins's thirteenth Greek inſcription, with 
the fragments of which the ſeventh Palmyrene one 
: TIT extremely 
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extremely well agrees. Such cllipſes as this were 


antiently not uncommon, according to Noldius (a). 
J. From the ſeventh inſcription it appears not im- 
probable, that ſome eminent Jewiſh merchants, 
about the middle of the third century, refided at 
Tadmor. That inſcription therefore may perhaps 


be allowed to ſupport the authority of Photius; who 


herſelf profefied the Jewiſh religion (5). 
6. From the two inſcriptions now before us, and 
the others written in the ſame character, we may 


fairly infer, that the uſe of the Chaldee letters (be- 


tween which and the Palmyrene there is ſo ſurpriz- 
ing an affinity, that they may not improperly be con- 
ſidered as the ſame) prevailed at Tadmor, and in all 


great diſtance from the confines of Chaldza, or 
Irak, in the firſt, ſecond, and third centuries after 
CarisT. For the oldeft of them was drawn out in 


the month Elul, or September, and the year of Seleu- 


eus 360, nearly coincident with the 4 th of Carisr ; 


the thirteenth of them in the month Niſan, or April, 
of the year of Seleucus 447, anſwering to the year 


of Cunlsr 136 3 the fifth, | that I have been juſt at- 
tempting to explain, in the month 71% i, and the 
year of Seleucus 563, or of CHRIST 252, when Tre- 


bonianus Gallus directed the Roman affairs; the 
ſeventh, that 1 have been likewiſe how endeavour- 


. 
A een 


& "EE 


— 6 K — 


—— — 


| (a) Chriſtian. Nold. Concordant; Particular. Ebree-Chaldaie. 
. p. 164, Sc. Jens, 1734, 
(2) Phot, Cod. 554, p. 1469, 1470. Rothomagi, 1653. 


ing 


has not ſerupled to aſſert, that the famous Zenobia 


the neighbouring parts of Syria, that were at no 
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ing to decipher, in the year of Seleucus 569, which 
correſponds with the 258th of the Chriſtian ra; 
and all the others, that bear any dates, in the fame 
century. Neither the preſent Syrian letters there- 
fore, nor the Mendæan or Nabathzan characters, ſeem 
to have been uſed by the Syrians bordering upon 
Irak, during the three firſt centuries after Carisr ; 
nor conſequently in any other interval whatſoever 
preceding the commencement of that period. So 
that theſe inſcriptions may, with ſufficient propriety, 
be conſidered in the light of manuſcripts, written in 
the Chaldee or Hebrew character, 1500, 1600, and 
even 1700 years old, 5 
7. With regard to the numeral characters, ex- 
hibited both by the inſcriptions at preſent in view, 
and the others tranſmitted down to us in the Pal- 
myrene language, it may not be improper to obſerve, 
that the letter Ajiin, or at leaſt a character fimilar to 
it, in the firſt place, annexed to a ſort of mark or ſign 
of an unuſual form, ſometimes denoting Tex, ſtands 
for 500, and in the laſt place alone for the number 
FIVE. The Palmyrene Pe, which reſembles the figure 
3 repreſents the number TwenTY; and unity is ex- 
preſſed by the Pelaſgic or Attic character I, which was 
likewiſe antiently uſed by the Romans. Hence it ap- 
pears, that this kind of notation was undoubtedly very 
antient in the Eaſt; and might poſſibly have prevailed 
amongſt the Syrians, ſeated not far from the fron- 
tiers of Arabia and Iräk, and even amongſt the 
Arabs and Chaldzans themſelves, ſeveral centuries 
before the birth of CurisT; though from whence 
the Syrians firſt received it, or how they came firſt 
| | | | to 
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to hit upon it themſelves, I — « not yet been able 
to difcover. _ 

To the preceding remarks many others might 
have been added, relating toithe hiſtory of Tadmor, 
as well as to the genius, government, cuſtoms, re- 


ligion, language, &c. of the inhabitants of that 


once moſt flouriſhing city. But, as I intend here- 


pleaſe God to grant me Health, to publiſh a diſ- 
ſertation upon the inſcri ptions = mitted down to 


us in the Palmyrene character, and to conſider every 
thing material deducible from them in a proper 


of the major part of them, „and laid down a few cur- 


ſory remarks, which upon my. firſt peruſal of them 
occurred, in- order a little- to ſupport and illuſtrate 


the abovementioned particulars would have ſwelled 


this paper greatly beyond the bounds of a letter ; 
whereas my preſent intention is, only to ſubmit a few 
' memoirs relating to theſe celebrated monuments of 
antiquity to the judgment of our moſt learned and 
illuſtrious Society ; that by this means my deſign 
may in ſome meaſure tranſpire, and come to the 
knowlege of at leaſt the molt diſcerning part of the 
public. I ſhall offer no for the trouble now 
given you, Sir, as I was ormed that a light of theſe 
memoirs would not be unacceptable to you. In 
the mean time, you will permit me only to add, 
that I muſt acknowlege myſelf obliged to the 
Reverend and very Learned Mr. Sanford, Fellow of 
Balliol College, as well as to Mr. Godwyn, for many 


4x valuavic 


after, when: J can find a little relaxation from the 
buſineſs, in which I am at preſent engaged, if it ſhall 


manner; 1 have here only attempted a bare tranſlation 


that ande. Beſides, a minute diſcuſſion of all 
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Col 
valuable hints, from time to time communicated to 
me; and that I am, with the moſt perfect eſteem, 


\ , Your moſt obedient humble ſervant, ft 
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John Swinton. 
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i Reverend Sir, Chriſt-Church, Oxford, June 27, 1754. 
i Read July 5, T HE favourable reception, which my 

| 75% > laſtletter met with from the Royal So- 
ciety, has encouraged me to trouble you with another 
upon the ſame ſubject; and to ſend you a Latin and Eng- 
liſh verſion of Mr. Dawkins's three remaining Palmyrene 
inſcriptions, attended by ſuch ſhort remarks, as were 
drawn up in order a little to illuſtrate and explain the 
' ik former. And this I have been the more readily induced 
1 to do, as J have, I think, ſince diſcovered more fully 
= the true notation of the Palmyrenes, at leaſt from Un1- 
3 TY to a THoUsAND, and am thereby enabled to cor- 
11 rect one or two flight errors, which had before eſcaped 
me. I ſhall therefore, without any farther preface or in- 
troduction, immediately proceed to the point in view, 
and conſider the three inſcriptions now before me, 
| . in the ſame manner I did the preceding ones; eſpe- 
=. cially, as I have had the pleaſure to find, that the 
3 | method by me formerly obſerved did not prove un- 
1 acceptable to ſo conſiderable a part of the learned. 


Infcription 


[ns] 
--_- Infcription IV. | 
See Plate XX1V, Number 1v. 
vp mam mb obm dhy pom 
ELF ep e N νο 
7 17) 8D v "Op drr ne 
. e . NIDIT DWBDTP 
% WI” hen dm ] IW NWI TI 
tyre no v rw b rurm v NY 9A 
der tan e’ d D 898 
1 7 &p> om x50 75 MapPR mT» 
Songs five PORTIO IVLII AVRELII ZABDILE F 
MALCHI FILIL MALCHIL FILIl NASSVMI QVI IPSE 
DVCTOR EXERCITVS COLONIEZ IN ADVENTV DEI 
' ALEXANDRI CASARIS ET MINISTER IVXTA SVF. 
FICIENTIAM. ET PERENNITATEM (i. e. DIGNVS ET 
PERPETVVS LEGATVS) RVTILIL CRISPINI PRE- 
FECTI ET CHILIADVM (COPIARVM vel VEXILLA- 
TIONVM). AMANDATARVM (vel DEDVCTARVM) IN 
IVDICEM (i. e. IVDEX five QVASTOR) ET DE PECV- 
LIO SVO (feu RE FAMILIARI) iis DONAVIT ET REPO- 
STO frumento PROSPEXIT ET PLVRIMA TRIBVTA 
CVRAVIT ET PRECLARE REM EGIT SECVNDVM 
DONA (five PLENA MANV) PROVT hazc TESTATVS 
EST EI DEVS IARIBOLVS ET IVLIVS (PHILIPPVS) 
ETIAM (vel PROPTER HC A DEO IARIBOLO ET 
IVLIO (PHILIPPO) ITIDEM CONFIRMATA atque 
COMPROBATA) QVI DIGNVS ET EXCELSVS eft DO. 


MINVS QVAM EI POSVIT SENATUS POPVLVSQVE 
HONORIS CAVSA ANNO DLIV \( 
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AND RECEIVED THE TRIBVTE, AND PRESIDED 
WITH GREAT PRVDENCE AND GENEROSITY ; 
FOR THESE SERVICES, AS ATTESTED BY THE 


GOD IARIBOLVS AND THE -EXEELLENFT LORD 


D 716 ] 
THE LOT, or PORT! ON, OF IVLIVS AVRELIVS 


ZABDILA, THE SON OF MALCHYS, THE SON OF 
MALCHVS, THE SON OF NASSVM, WHO Was 


- COMMANDER IN CHIEF. OF THE COLONY'S FORCES, 


WHEN, THE GOD ALEXANDER. CASAR ARRIVED 
"AND "TE. WORTHY" AND' PERPETVAL 


 LIEV TENANT OF RVTILIVS. CRISPINV'S ger PRE 
FECT, AND JVDGE, or WXSTOR, OF THE AVXILI- 
ART "FROOPS, WHOM” Hi 8VPFORTED AT His 


OWN EXPENCE, AND WAS THE PVRVEYOR, 


IVLIVS (PHILIPPVS), THE SENATE AND PEOPLE 
HAVE ERECTED THIs TO _ — IN THE 
YEAR DLIV. 

= February 16th, 1754. 


Inſcription =, - 
See Plate XXIV, Number » VI. | 
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SENATVS POPVLVSQVE IVLIO AVRELIO FILIO 
ODENATHI MADD (vel MATTHE&) SELEVCO FI- 
LIO : : :: :: ET SEEILADIO IIS SERVIENTI ſeu MI- 
NISTRANTI et BENE SE GERENTI NEC NON DVC- 
TORI EXERCITVS IPSI A SENATV :::: : : : HONE- 
STATO (vel CVM IPSO EXIMIO EXERCITVS DVC- 
TORE SENATVS POPVLIQVE PALMYRENT) SPONTE 
DONAVIT (i. e. DECREVIT) HONORIS CAVSA 
MENSE TISRI ANNI DLXVI. — 


(9m) 


— SENATE AND PROFLE HAVE VOLYVNTARILY 
GIVEN; er DECREED; dee TO IVIIVS AVRELIVS, 
THE SON OF ODZNATHVS: ane, ot MATTHA, 


GENERAL, HONOVRED BY THE SEN ATE 


22541425 


(ort TOGETHER WITH THE RENOWNED GENERAL 
OF THE SENATE AND PEOPLE Or TADMOR) IN 
ORDER TO DO THEM HONOVR, N THE MONTH 
TRI OF THE YEAR DEXVIÞ, 


February 21ſt, 1754. 


Inſcription op 
See Plate xx1v, Number 111. 
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MENSE ELVL ANNE CCCLX DONVM Hoc ATQVE 
ARA ::: BADI AMRISAMSE ET ZEBIDZE F- 
LIORVM MALCHT FILIL IARIBOLIS FIL IT NAS RE- 
POSITA five DONARIA MADDZ ſeu MATTHE FI- 
LIT ABDEBALIS QVOD VM X DCM COLLAP- 
SVRVM TIMERET SERVVS EIVS ASCENDENS PA- 
TREM SVVM SERA vel PESSVLO CLAVSVM ABSTV- 
LIT Er PROPTER SALVTEM EORVM ET SALV- 
TEM FRATRIS EIVS ET LIBERORVM SVORVM. 


IN. 
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IN THE MONTH ELVL OF THE YEAR CCCLX, 
THIS GIFT AND. ALTAR WERE PLACED here BY 
:::: BADVS, AMRIO'L SHEMS; AND ZEBIDA, THE 
SONS OF MALCHVS, THE SON OF IARIBOL, THE 
SON. OF NASA: RICH PRESENTS, or OFFERINGS, 
were likewiſe placed on or near the Altar BY . MADDA, 
or MATTHA, THE SON OF ABDEBAL, BECAVSE 
THAT, WHEN HE WAS AFRAID OF A HOVSE FAL- 
LING, A SERVANT OF HIS WENT * VP, AND CARRIED 
OFF HIS FATHER, WHO-WAS LOCKED, or BOLTED, 
IN; AND FOR THEIR SAFETY, HEALTH, or PRE- 
SERVATION, AS WELL AS. FOR THE SAFETY, 


HEALTH, or PRESERVATION, OF HIS BROTHER, 
AND THEIR CHILDREN. 


February 25th, 1754. 


Remarks on theſe Inſcriptions. 


1. It may be proper to obſerve here, that I have 
adhered as cloſely to the original Palmyrene, in my 
| Latin verſion of theſe three laſt inſcriptions, which 

are much more abſtruſe than the others, as the ge- 
nius of the Latin language would permit; though 
I have taken greater liberties in the Engliſh tranſ- 
lation, in order to render them more — 
to the generality of our Engliſh readers. 

2. The fourth inſcription has been in the main 
extremely well preſerved, and diſcovers more of the 
true turn and genius of the Palmyrene dialect, than 
any of the others. Of this ryan, IN AD- 
VENTV, though it varies from the pure Syriac 
form; jMn& 8D, IVXTA SVFFICIENTIAM ET 
PERENN ITATEM, an idiom that ſufficiently 


pon out to us the nature of the language ”m 


_. 


* See Dr. Shaw 8 FREY p. 276. 
by 


[ 719 1 
by the Palmyrenes; h. CHILIADEs, for fo 
it ought to be read, a word that ſeems peculiar 


to that language, though apparent! of Hebrew 
or 8 PECVLIO; 


yriac extraction; iD D 
1 nem n. > TRIBVTA. MVLTA MVL- 
TA, i. e. TRIBVT — W ur, SE- 
CVNDVM: DONA, i. e. PLENA MANV; 
rw. DOMINVS; to "vile other inſtances that 
might be produced, are indubitable proofs. The 
words 191 IVS, AVRELIVS, COLONIA, C- 
SAR, CRISPINVS, HTEMONA, AHMOC, 
'BOTAH, and AAEZANAPOC diſcover at firſt 
fight the ſources from 'whence they are to be 
deduced. The laſt of thoſe words has been a lit- 
tle injured by time, ſeveral of the forms of its let- 
ters being conſiderably altered. The third and fourth 
elements of the fifth line of this inſcription, as well as 
the ſecond, third, twenty- -ſecond, and twenty-eighth 
(Thau and Nun in the Palmyrene alphabet being 
extremely fimilar) of the fourth, have likewiſe 
met with the ſame fate; to all which I have endea- 
voured to reſtore their primitive powers and forms. 
In fine, this inſcription may be conſidered as a tolera- 
ble good ſpecimen of the language « or dialect of the 
* © 
The words 99D * ο 15, BAR MAL- 
cav BAR MALCHY, in the beginning of this 
inſcription, evidently confirm the ingenious con- 
jecture of the learned Mr. William Baxter, men- 
tioned by Dr. Halley; according to which, Al- 
MAAXOY, in the W een Greek inſcription, 


1 4 Vid. Schind, 4 Paul. & C ate]. hom Heptaglot. 
Pals, | 95 


Was 


[ 720 
was inſerted there inſtead; of MAAXOY. Tor 
MAAXOYT. They at the ſame time moſt elearly 
evince, notwithſtanding what has been advanced to 
the contrary by Dr. Bernard and Dr. Smith, that the 


word AIEMAAXOT is not of oriental extraction, - 
4. The ſurname PHILIPPVS, which ought to have 
followed IVLIVs, in the ſeyenth line of this in- 
ſcription, does not appear ; though a chaſm, or vacant 
ſpace, capable of containing a word of that ſize, 
preſents itſelf there to our view. This, in con- 
JunRion with the parallel chaſin, exhibited by the 
Greek inſcription, expreſſing much of the ene of 
the Palmyrene one I am confidering, amounts, in 
my opinion, to an almoſt irrefragable proof, that this 
| ſurname, as our great Dr. Halley Cy ſuppoſed, 
was, after Philip's treaſon to the emperor Gordian 
came to light, purpoſely effaced, 
The laſt letter but one of the dh Boe wf our 
8 inſcription ſeems, to reſemble Daleth or 
Reſch, whereas it was undoubtedly deſigned at firſt 
for 4jin; ſo that the name to Which it belongs 
ougght to be written in Hebrew or Chaldee letters 
re, IAREHBAAL, IARIHBAL, or TARIBOL, 
i. e. DOMINVS LVNVS. From whence we may 
certainly infer, as Dr. Halley has obſerved, that this 
deity was the DEVS LVNVS worſhiped by the 
antient Syrians. I have therefore taken the [iberty 
to reſtore the true reading here, by converting the 
Daleth or Reſch into po as alſo to inſert the 
word "a, BAR, FILIVS, notwithſtanding it has 
probably for many ages diſa ppeared, as the laſt in 
the firſt line of the inſcription. 

6. The numeral characters preſerved at the end 


of this inſcription merit the particular attention of 
the 
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the learned. From them, in conjunction with the 
numeral letters ſtill vifible in the Greek one anſwer- 
ing to it, we may certainly conclude, that the un- 
uſual mark, formerly mentioned, alone properly de- 
notes Ten, and with unity prefixed an Hun- 
preD. This obſervation will enable me to correct 
one or two ſmall errors, in the dates before aſſigned 
the ſecond and tenth Palmyrene inſcriptions. The 
former was drawn in the year of Seleucus 533, not 523, 
as I then imagined; and the latter in 574, not 564, as 
I ventured to aſſert. In fine, by the ſole affiſtance of 
theſe characters, and thoſe of the ſixth and ſeventh 
Palmyrene inſcriptions, as explained by. the corre- 
ſpondent Greek numeral letters, I have conſtructed 
the following table of numbers, from Unity to 
2 TnousAxp, according to the true and * 
notation of the Palmyrenes. 


FHnmmn One to 4 Thouſand. rag. er. 
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Hence it appears, that the antient Palmyrenes, in 
this part of their notation, uſed only four numeral 
characters; ; two of 3 were — of their al- 
habet, or at leaſt a ſort of marks endued with fimi- 

forms. So that this kind of notation might have 
prevailed amongſt them ſeveral centuries before the 
commencement of the Chriſtian æra. For we 
learn from (a) Diodorus Siculus, that the Arabs of 
Petra, or Al Hejr, on the confines of the deſarts of 
Syria, and at no very great diſtance from the borders 
of Irak, uſed the very ſame letters with thaſe of 
the neighbouring Sy N and therefore probably of 
the people of Tadmor, 311 years before the birth of 
Cunisr. This gives us ſome reaſon to believe, 


conſidering the fituation of the aforeſaid Arabs, that 
theſe letters could net have been very different from 
thoſe, which three or four centuries afterwards. form= 


ed the alphabet of the Palmyrenes. 


7. ought to be obſerved, that the fourth ir inferip- 
tion is dated in the year of Seleucus 554, nearly coinci- 
dent with the year of Carisr 243, towards the cloſe 


of Gordian's reign ; and conſequently before Philip's 


elevation to the imperial throne. This may be fairly 
colleted from the ninth of Mr. Dawkins s Greek 
inſcriptions, as well as from that drawn in the lan- 
guage. of the Palmyrenes, which I have here been 

endeavouring to explain, From hence likewiſe it 


ſeems plainly enough to appear, that the emperor | 
Alexander Severus himſelf was at Tadenve in the 


(a) Diod. Sic. Bibbothee, Hr Lid. Aix. p. 723. Edit. "OG 
_ doman. Hanovie, 1 


year 
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again 


year of © our Lord 233; when he mare 
Artaxerxes, king of Perſia, overthrew him with 
great ſlaughter, and forced him, after he had raiſed 
the ſiege of Niſibis, to retire with ſhame into his 


own dominions. 


8. I have taken the liberty to convert the ſixth letter 


in the ſecond line of the fixth inſcription, which 

ſeems to reſemble Mem or Koph, into Nun; as 
ADINATH, or ODANATHVS, was the proper 
name of ſeveral great perſonages at Tadmor:; ; whereas 
we have little reaſon to think, that ſuch a pro- 
per name as ADIMATH, ADICATH, ARE 
MATH, or ARICATH, was ever known amongſt 
the Palmy renes. 


0. The word MADA, or MADDA, ſeems to be 


as fame proper name with MA@OA, or MT. 


THA, that occurs in the fifth of Dr. Bernard: + 
Greek inſcriptions. LEY 
10. That the three words following ACTPATH CA, 

in the fourth line of this inſcription (however diſ- 
figured or defaced by time, or inaccurately taken) 
were originally what I have made them, is rendered 
probable by the mutilated words MAPTYPHOEN..., 
TEIMHCAMEN ..., and BOY AH. ., exhibited, as 
well as the proper names CEAETKON and CEEIAA- 
AT: : : , by the correſpondent Greek inſcription. = 
11. With regard to the words "281 whe, which 
likewiſe preſent themſelves to our view in the fixth 

inſcription, they cannot well admit of any other ſenſe, 
than that which I have aſſigned them. However, as 
they can receive no manner of illuſtration from the 
fragments of the correſpondent Greek one, I only of- 
fer this, as what appears to me at preſent the moſt 
a ; eſpecially, as the inſcription I am conſider- 
4 Y 2 ing 
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— 9 _ 4 e. 
wh 


extremely fond of the letter Yau. This may 
be clearly evinced from the words Y and . 
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ing ſeems to have ſuffered more from the injuries of 


time, than moſt of the others, which I have here been 
endeavouriug to explain. 

12. The date of this inſctipticn falls in with the 
year of Seleucus 566, which nearly coincides with the 
255th of Car1sr, about two years after Valerian was 
fixed upon the imperial throne. 

13. With regard to the third inſcription, I ſhall 
firſt beg leave to remark, that in the age, in which 
it was written, the Palmyrenes ſeem to have been 


written two hundred years afterwards FY and n 


or Nn, which appear towards the cloſe of the in- 


ſcription. Nor will this be any matter of ſurprize, 
when it is conſidered, that the Jews, whoſe language 
was then the Syriac, ſometimes uſed the epenthe- 
tic Yau, or a letter equivalent to it, a little before 


the year in which our inſcription was drawn; as 
we may infer from the words ELOI, ELOL, in- 
ſtead of the Hebrew ELI, ELI, ſpoken by our Sa- 
viour upon the croſs, juſt before he expired, That 
the mutilated letter 88 the eighth line of this 


inſcription was originally an Aleph, and that the 
word to which it belongs is to be deduced from the 


root N, or D, notwithſtanding the epenthetic d. 


from whence, in the conjugation Apbel, is formed 
ye. or ZYINDR if the natural and genuine ſenſe 


of the paſſage be duly attended to, cannot, I think, 


be well denied (a). 


8 


—— 
— 


— 


(a) Paſor. Lexic. p. 652. Ed. Schoettgen. Ii ipliz, 1717. Schind. 
tdi ſup. p. 54. Buxtorf. Gram, Cbald. et Syr. p. 36. Baſileæ, 1675. 


33: The 
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14. The firſt word of the ſecond line here, which 
has been injured by time, was not improbably rer. 
or nx, INFIXVM, EREC TVM, or COLLO- 
CATVM EST; WAS FIXED, ERECT ED, of 
PLACED ; as the ſenſe of this part of the inſcrip- 
tion requires either that term, or one of a ſimilar 
fignification. 'The chaſm at the end of the ſeventh 
line I ſhall not take upon me to fill up; tho' ſeveral 
words might be offered for this purpoſe, which would 
connect thoſe that precede and follow them, with 
very great Profrict That the ſtone containing the 
inſcription be nged formerly to an altar, is abun- 
dantly manifeſt from the word & ET ARA 
or ALTARE, towards the cloſe of the ſecond line. 
Nor are we to be ſurprized, that ſeveral perſons are 
mentioned here, as concerned in the erection of it; 
fince a ſimilar inſtance, if not one exactly parallel, 
preſents itſelf to our view, in the ſecond of Dr. Ber- 
nard's Greek Palmyrene inſcriptions. The firſt pro- 
per name, being imperfect, cannot fo eaſily be made 
out; but the ſecond I take to be OMRIBOL 
SHEMS, or OMRIB OL SHEMS ; which a pure 
and genuine Arab would have wrote AMRIO'L 
SHEMS, or AMRI AL SHEMS, and a Greek 
AMPICAMCOY. For, that this was one of the 
Palmyrene proper names, we learn from the fourth 
of Dr. Bernard's Greek Palmyrene inſcriptions; 
which exhibits it connected with IARIBOL, or 
IARIBOLIS, almoſt in- the ſame manner as the 
monument at preſent under conſideration. And 
this circumſtance ought to be looked upon as an ad- 
ditional argument, in favour of what is here ad- 
vanced. The next word ZEBID, or ZEBIDA, is 
likewiſe undoubtedly a Palmyrene proper name ; as 

moſt 
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moſt evidently appears from the thirteenth of the 
aforeſaid inſcriptions. The following term 133, BE. 
NV, or BAN (agreeing with the Arabic) FILIO- 
RVM, relates to all the ns before- mentioned. 
MALCHVS, IARIBOL, or IARIBOLIS, NA- 
SA, and MATTHA, are proper names of men, 
that occur in other Palmyrene infcriptions. That 
the word ABDEBAL, i. e. THE SERVANT OF 
BAL, or BAAL, applied to MATTHA's father 
here as his proper name, favours very ſtrongly of the 
Eaſt, particularly of Syria, Phcenicia, and Arabia, 
where ſuch proper names as theſe were frequently 
aſſumed, is too clear and obvious a point to ſtand 
in need of any proof. e 
15. From the date prefixed to this inſcription we 
may conclude, that it is older than any of the others, 

handed down to us in the Palmyrene language and 
character, which have been hitherto publiſhed. For 
it is dated in the year of Seleucus 360, and con- 
ſequently was preceded by the commencement of the 
Chriſtian æra only 49 years, when the emperor Clau- 
dius preſided over the Roman world. 
16. From the laſt obſervation we may collect, that 
one at leaſt of the inſcriptions, in the long portico, 
ſtill preſerved amongſt the ruins of Tadmor, is prior 
to the reign of the emperor Hadrian; though our 
celebrated Dr. Halley, who had not ſeen this, which I 
have now attempted to explain, took for granted, 
that all of them were poſterior to the commence- 

ment of that reign. = . | 
17. It has been thought proper here to add to the 
plate of Mr. Dawkins's inſcriptions, in the Palmyrene 
language and character, the two other plates, contain- 
ing the Greek ones, with which he has favoured the 
—.— public. 


8 

public. For, tho few of the latter directly correſpond 
with the former; yet, by the affinity between ſeveral 
of the proper names, and the manner of expreſſion, 
wherein they apparently agree, to omit other circum- 
ſtances that occur, ny greatly contribute to explain 
and illuftrate one another. PE 


ot! 1 
| Several other remarks on theſe noble remains of an- 
tiquity might here have been offered, and expatiated 

upon; which, for the reaſons already aſſigned, I muſt 
beg leave at preſent to ſuperſede. In the mean time, 
you will pleaſe to accept of my moſt grateful ac- 
knowledgments for the favour done me, and believe 

me to be, with all due ſentiments of reſpect, 
$.1-R,- — 
Tour moſt obliged, 


and moſt obedient ſervant, 


1 


J. Swinton. 


— — 
I 
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Chrift-Church, Oxford, Sept. 2, 17 54. 
Read Nov. 7, A S the Royal Society have done me the 
75% 1 honour to approve of my attempts to 
explain Mr. Dawkins's Palmyrene inſcriptions, hand- 
ed down to us in the antient Chaldee, or Syriac, cha- 
rater; I have been thereby encouraged, before 1 
conclude what I have to offer on that ſubject, to 
ſubmit to their ſuperior judgment the following ad- 
ditional obſervations 1 5 
1. Though my numeral table, from Ux iT y to a 
TnousAx p, may be intirely depended: upon; yet L 
cannot, with the ſame certainty, extend this tothehigher 


numbers. 
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numbers. However, as the Palmyrenes had no par- 
ticular numeral character for an HuxpDRRD, as 
had the (1) Greeks and the Romans; from thence I 
conclude it probable, that they by no means ex- 
preſſed a Thousaxp by any ſuch character. If 
this be admitted, the following table of higher num- 
bers may likewiſe be- confidered by the learned, as 


conſonant to the true and genuine notation of the Pal- 


myrenes. 

Pag.72g. 
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(1) Herodian. ab Hen. Stephan, & Joh. Scapul. ad Lexic. Grat. 
calcem edit. Sertor. Urſat. De not. Romanor. Johannis Wall, Oper. 


mathematic. Vol. prim. c. Vil, p. 4346. Oxon, 1695. Thi 
nls 
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This ſeries, or mannner of numeral expreſſion, if 
agreeable to the learned, may with the fame faci- 
lity be continued ad inſinitum. | 
2. The Palmyrene. names of five of the twelve 
months occur in our inſcriptions. Theſe are Pellul, 
Tebeth, Niſan, Elul, and Tijri. To which we may 
add from a Palmyrene inſcription, publiſhed by 
(2) M. Spon, and others, that of a ſixth, viz. She- 
bat, or Shabat which has been applied to one of 
the Syrian Months by ſome of the moſt celebrated 
(3) chrunologers. Theſe names point out to us fix 
months anſwering, in fome reſpects at leaſt, if not 
intirely, to the Syro-Macedonian months, Apelleus, 
Aydyneus, Xanthicus, Gorpiæus, Hyperberetæus, and 
Peritius; as moſt evidently appears from what has 
been obſerved by the (4) learned Dr. Fabricius, and 
the cnet Greek inſcriptions. But notwith- 
ſtanding the agreement here mentioned, that they 
did not however exactly coincide with the Syro- 
Macedonian months, we may perhaps be allowed 
to infer from the (5) firſt of Mr. Dawkins's 
Palmyrene inſcriptions ; which ſeems to intimate, 
that the fourth day of Tebeth was the twenty- 
fourth of Aydynæus, and conſequently that the 
former began the twenty-firſt day of the latter 
month And that this Fee infeription has 


— 1 1 —_ 


u r 2 


ä — 


2) *. Spe pon. Miſcellen. Erudie. Anti quitat. p. 1. Lanai. 
1685. Joan. Polen. Utriuſq. Theſaur. Ant. Rem & Grec. Nov. 
Supplement Vol. IV. p. 407, 650. Venetis, 17.37 Montfauc. 
L' Antiquite Expliquie, Tom. II. par. ii. p. 391. A Paris, 1719. 
(3) Scalig. De Emendat. Tempor. p. 95, 350. Guliel. bevereg.. 


2 „n P- 71. Lond. 1716. Jo. Albert. Fabric. 
Menolog. p. 20. Hamburgi, 1712. 


(4) 3 Albert. Fabric. ubi ſup. p. 20, 44. 
(5) Dawk. Marmor. Palmyren. Inſeript. Palmyren. I; 8. 
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been 
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been rightly taken in the part under conſideration, 
may appear probable from hence, that the word 


ID, or pW. in the plural number, ſeems to be 


naturally connected with the numeral Four, and 
occurs (6) actually connected with that numeral in the 
Old Teſtament. Unleſs it ſhould be ſaid, that what 
now appears upon the face of the inſcription as the 
laſt letter Nun was originally, though altered by 
time, the Palmyrene numeral character expreſſing 
TwENTY; to which indeed at preſent it is not 
much unlike. Which if we admit, the word , 


in the fingular number, muſt be ailowed to have a 


connection here with the numeral TweNTY- 
FOUR. Nor are fimilar inſtances of ſuch a con- 


nection difficult to. be found. Nay, the very ex- 


preſſion TwIW Brvy pra DIE VICESIMO 
QVARTO, ON THE TWENTY - FOVRTH 
DAY, preſents itſelf to our view Has. 1. 15. From 
whence ſome perſons will be apt to conclude, ihat 


nothing can be more juſt than the emendation here 


propoſed. It may not be improper to obierve, that 
the Palmyrene inſcription publiſhed by Gruter and 
M. Spon, has (7) been preſerved on a marb:e, that 
formerly remained in the gardens belonging to Car- 
dinal Carpegna, and afterwards in thofe of the 
Princes Juſtiniani, near St. John Lateran, at Rome. 
I ſhall take the liberty to inſert here the Syrian, or 
Syro-Chaldzan, and Syro-Macedonian names of the 
aforeſaid months, in order the more clearly to point 
out the difference between them and thoſe of the 
Pa!myrenes. 


— 


(6) Jup. xi. ” * my 15 . EET : = 1 
(7) Montfauc. L' Antiquite Expligute, Tom. II. par. ji. p. 391. 
A Paris, 1719. a . 


Syro- 
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Syro-Chaldzan names, Syro-Macedonian names. Palmyrene names, 
Canun prior. Apelleus. | Pellul. 
Canun poſterior, Aydynæus. Tebeth. 
Shebat. Peritius. He bat. 
Niſan. Xanthicus. Niiſan. 

Eilul. Gorpieus, Elul. 
Tijri. 1 yperberet@us. Tijri. 


By the names 7 ebeth and Elul it ſhould cem, that 


the proper Syrians did not approach ſo near the 


Jews, in the appellations of their months, as did the 
Hh 4 

In order to ſet in a clearer light what has been 
| here obſerved of the laſt-mentioned inſcription, I 


have been perſuaded by the Reverend and very 


Learned Mr. Sanford, Fellow of Balliol College, to 


attempt an explication of it ; which I now beg leave 
to ſubmit to the judgment of our moſt illuitrious 


Society. Nor ſhall J be greatly cenſured, as the 
forms of the letters, of which it is compoſed, have 
undoubtedly been altered by time; and as none 
of the copies of it, that I have ſeen, have been 


exactly taken; if this in all points ſhould not be 


ſtrictly conformable to truth. All of thoſe letters, 
as exhibited by the copies now before me, are not 
eafily reducible to the correſpondent elements in 


Mr. Dawkins's Palmyrene alphabet, by the aſſiſtance 


of which I have endeavoured to decipher this in- 
ſcription. However, as no ſmall affiſtance has like- 


wiſe been afforded me by the Greek one anſwering to 


it, and the numeral characters at the end of it, as 


wall as by the ſecond, third, and thirteenth, of Mr. 


42 2 Dawkins's 
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| Dawkins's Palmyrene inſcriptions, on which my 
conjectures have already been offered; 1 hope the 
following interpretation of it (which yet I would 
have only coniidered as an imperfect effay) will not 
prove unacceptable to the learned. | 


The Palmyrene Inſcription publiſhed by Gruter and 
9 9 M. Spon. 0 


See Plate xxx, Number 1. 


T2y Nag X02 1 e722) Sb Habays 
: 22 21 52 My no 
ma wn v o op wy Snare 

17] MY da NYA 


AGLIBOLO ET MALACHBELO ET MONVMEN- 
TVM ELEVATVM (five SIGNVM) ARGENTI ET OR- 
NATVM EIVS PARAVIT EX MARSVFIO SVO IA- 
RHEVS (vel IARZVS) FILIVS HALIBEI (vel CHALIBAI) 
FILII IARHEI (vel IAREI) PROPTER OFFICIVM (five 
RELIGIONEM) TIMORIS (i. e. EX VOTO A IARRO 
IN ALIQVO PERICVLO CONSTITVTO ET TIMORE 
PERTERRITO FACTO) ET OB SALVTEM SVAM ET 
 SALVTEM LIBERORVM (vel FAMILLE) EIVS MENSE | 
SHEBAT ANNi DXLVII. 


IARZAVS THE SON OF HALIBÆEVS, or CHALIBZXVS, 
THE SON OF IlAREZVS, DEDICATED THIS ELE- 
VATED MONVMENT OF SILVER, AND ITS ORNA- 
MENTS, PREPARED AT His OWN EXPENCE, TO 
 AGLIBOLVS AND MALACHBELVS, IN CONSEQVENCE 
OF A VOW HE HAD MADE, WHEN IN GREAT 
FEAR AND DANGER, AND FOR THE SAFETY, 
HEALTH, 
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HEALTH, or PRESERVATION; OF HIMSELF AND HIS 


FAMILY, IN THE MONTH SHEBAT OF THE YEAR 
DXLVII. 


4. That the letter N, (8) in "Rn Syriac, 
Chaldee, and Phcenician words, ſometimes anſwered 


to the elements CH, or KH, ſometimes to H, and at 
other times was qu ieſcent, or endued with no power at 
all, we may fairly infer from ſeveral inſtances pro 
duced on .this head by the famous M. Bochart. 
From whence I ſhall not ſcruple to conclude, that 
the Palmyrene proper names of men in this inſcrip- 
tion may be written in Latin either IARHAVS, 
_ HALIBAVS, and IARHAVS; or IAREVS, CHA- 
LIBAVS, and IAR EVS: which if we admit, the 
firſt and laſt of them are the very ſame with one of 
thoſe, that occur in the (9) ſeventh of Dr. Bernard's 
Greek Palmyrene inſcriptions; and the other one very 
ww known in the neighbourhood of Tadmor. The 
, 8 oint is clearly evinced by the word CHALEB, 
IB, CHALIBON, or CHALYBON, the 
name of a city at no great diſtance from Tadmor, 
which has been mentioned by the (10) prophet 
EZEKIEL, Ptolemy, and Strabo. 
” That the language of this inſcription is the 
ſame, with that of the others copied by Mr. Dawkins, 
and conſequently little different from the pure Syriac, 


1 
* 


— — «md 


(8) Boch. Phal. Lib. III. c. xiv. p. 220, Chan. Lib. I. c. xxii 
p. 502. c. xliv. p. 765. & alib. paſs. 299 
(9) Edward. Bernard. Monument. Palmyren. Inſcript. vii. p. 4. 
Rotterædami, 1716. 


(10) Ez EE. xxvii. 18. Ptol, Geogr, Lib. v. c. 15. Strab. Gergr. 
Lib. : xv. 


will 
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will at firſt fight appear to every one, who has been 
in the leaſt converſant with that dialect. However, 
that it contains one or two flight variations from the- 
pure Syriac, cannot well be denied - fince the words 
voy 572, for rRYy 295, if rightly taken in Father 
Montfaucon's copy, which I have followed here, 
may not improperly be conſidered in the light of 
ſuch variations. 4 SOT. 
6. It appears from the matter of the mſcription 
now before us, that IAREVs dedicated the monu- 
ment therein mentioned to AGLIBOLVS and MA- 
LACHBELVS, the two moſt celebrated Palmyrene 
deities, in order to perform a vow he had made, when 
in great fear, and apprehenfive of ſome imminent 
danger; as likewiſe in order to avert both from him- 
ſelf, and his family, all future evils and dangers. The 
Palmyrene words therefore preſerved on the ſtone, 
that exhibits them, confirm what has been ſuggeſted 
by (11) M. Spon (which is not clearly deducible from 
the Greek words anſwering to them) in relation to the 
end, or deſign, of IARAVS's dedication of the mo- 
nument pointed out to us by this inſcription. 

7. With regard to Mr. Dawkins's Palmyrene in- 
ſcriptions, that indicate altars, or other votive monu- 
ments, to have been erected cither on account of de- 
HH liverances from ſome impending dangers, in conſe- 
| Wm quence of vows formerly made; or for the preferva- 
17 | tion of the perſons therein mentioned from future 
evils ; nothing uncommon or extraordinary appears. 
in them. Such inſcriptions as theſe were not only 


| — 


„ cc 


. (11) Jacob. Spon. Ubi ſup. p. A. 
= — fomes 
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ſometimes drawn out by the Palmyrenes, as is abun- 
dantly evident from the- third of (12) Dr. Bernard's 
Greek Palmyrene inſcriptions, as well as that I am 
here conſidering, and another publiſhed by (13) M. 
Spon ; but likewiſe extremely common both amongſt 
the Greeks and Romans. In ſupport of which 1 
aſſertion a multitude of inſtances might be produced, 11 
did it ſtand in the leaſt need of them. But, as this {1188 
is not the caſe, it will be ſufficient to refer the cu- WIR 

rious, for their farther ſatisfaction in this particular, 1 
(14) to the authors cited here. 1 

8. As for the honorary inſcriptions, ſuch as are 

exhibited by ſome of the Palmyrene marbles, in- 
ſpected by Mr. Dawkins, they were ſtill, if poſſible, 
more common than the others, both amongſt the 
Greeks, the Romans, and the Palmyrenes. So com- 
mon indeed. that whole volumes might be collected 
of them. Nay, many might judge too prolix a bare 
enumeration of even the names of all thoſe writers; 
though I ſhall take the liberty to mention (15) ſome 
of them here, who have publiſhed and attempted to 
explain them. TE |, VE 


— — — — — | | | — — — — | 


(12) Edw. Bernard. Monument. Palmyren. Inſcript. III. p. 2. 
(13) Jac. Spon. ubi ſup. p. 3. 8 5 5 
([. 4) Gruter. & Reineſ. paſs. Baudelot, De Util. Peregrin. in Diis 
Larib. Spon. ubi ſup. p. 4. Prid. Marm. Oxonienſ. p. 282, 287. 
Oxon. 1676. Raph. Fabret. paſs. Joan. Oliv. Rhodigin. in Marm, 
Lac. Exercitat. C. iv. p. 23—33. & C. x. p. 70—82. Rome, 1719. 
Lud. Ant. Murator. in Nov. Theſaur. Vet. Inſcript. Mediolani, 
1739, 1740, 1742. Marmor. Taurinenſ. Auguſtz Taurinorum, 
„„ 3 3 
(15) Gruter. Reineſ. Prid. Raph. Fabret. Edw. Bernard. Mo- 
nument. Palmyren. Seller's Append. to the Antiquit. of Palmyr. Lud. 
Ant. Murator. ubi ſup. Marmor. Taurinenſ. &c. 
= | 9. Three 
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9. Three Palmyrene names of Syrian deities occur 
in Mr. Dawkins's inſcriptions, and that I am at pre- 
ſent endeavouring to decipher; viz. IARIBOLVs, 
AGLIBOLVS, 4 MALACHBELVS of which 
the firſt points out to us the Moon, and the other 
two, according to fome very learned writers, the 
Sun. That the firft name was antiently applied by 
the Syrians and Palmyrenes to the Deus Lunus, or 
| the Moon, is allowed on all hands; and has (17) 
been fo clearly demonſtrated, that it does not ſtand in 
need of any farther proof. And that AGLIBOLVS, 
or AGLIBOL, was in early times one of the Syrian 
names of the Sun, who was dignified by his adorers 
with the title of MALAC, or MALEC, KING, 
is, I conceive, plain from hence, that the word 
(18) AGLIBAL, or AGLIBOE, apparently figni- 
fies THE ROVND LORD; which appellation 
could not fo properly and emphatically have been 
applied to any other pagan divinity, as the ſun. The 
people of Tadmor wrote the laſt word in the com- 
poſition of this name 2, Baal, 52, Bal, or Bel, 
and , Bol, Bul, or Pul; as may be inferred from 
ſome of Mr. Dawkins's Palmyrene (19) inſcriptions, 
in conjunction with that Jam now conſide ing, 


. 


(1 6) Jan. Gruter. Corp. Inſerive ex R et * Joan. 
Seorg. Græv. p. Ixxxvi. Amitelzdami, 1707. Joan. Selden. De 
Dis Syr. p. 226. Lipſiæ, 1668. Bochart. Chan. Lib. II. c. vũi. p. 
811. 8 ad 3 1681. 
(7) Edw. Bernard. Schal. ad Monument. Palmyren. p. 21. 
Tho. Smith. Annotat. in Monument. Palmyren. p. 53. Rotteræ- 
dami, 1716. Cl. Halleius in Act. Philoſoph. Anglican. Vol. xix. n. 
218. p. 171. | 

(18) Bochart. ubi ſup. 
Inf 19) Dawk. Marm. Palmyren, Inſeri pt. Falmyren. iv, 9. J. 6. 


cript. Palmyren. Il, 5. 
which 
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which has been publiſhed both by Gruter and M. 
Spon. I have taken no notice of "Ay name IVPITER 
BELVS, though it occurs in the ſeventh of Dr. Ber- 
nard's Greek Palmyrene inſcriptions; becauſe that 
name, however the deity, to whom it appertained, 
might have been reverenced by them, did not pro- 
perly belong to the Palmyrenes. 

10. It has been remarked by (20) Mr. Seller, and 
may be collected from ſome of the (21) Palmyrene 
inſcriptions themſelves, that ſeveral of the moſt emi- 
nent citizens of Tadmor had both Syriac and Ro- 
man names. To which I would boy leave to add, 
that ſome of their aſſumed ſurnames ſeem to be * 
ducible from the Greek language alſo; the words PHI- 

LINVS, SELEVCVS, &c. that occur in the fifth, 
fixth, &c. of Mr. Dawkins's Palmyrene inſcriptions; 


being apparentlyſuch ſurnames. And this is farther con- 
firmed by the Palmyrene words now before me, and 
the correſpondent Greek inſcription ; in the former 
of which the Palmyrene, whoſe memory has been 
perpetuated by the monument I am at preſent con- 
ſidering, is called JARHAVS, or IARAVS, and in 
the latter, T. AVRELIVS HELIODORVS. But, 

for a more particular account of the different appella- 
tions of the Palmyrenes, I muſt refer the curious to 


the writer (2 2) laſt mentioned here. 


22 


"a Seller's Append. c. it. p. 187, 188, ad 190, &c. Lond, 
1705. 


(21) Dawk. Marm. Palmyren. Inſcript. — iv, 9. viii, 
16. ix, 17. x, 19. &c. 


(22 ) Seller's Crit. Obſervat. &c. 


5 A 11. It 


_ © 03 
11. It will at firſt ſight be allowed, that the forms 
of ſeveral of the letters, exhibited by the inſcription 
J am attempting to illuſtrate, are conſiderably dif- 
ferent from thoſe of the letters preſerved by Mr. 
Dawkins's Palmyrene inſcriptions; tho' the forms 
of every particular element repeated in the firſt of 
theſe monuments, at leaſt if we may depend upon 
F. Montfaucons's copy, nearly reſemble one another. 
From whence I would infer, that the letters of M. 
Spon's inſcription were drawn at Rome, either by a 
perſon not ſufficiently acquainted with the true forms 
of the Palmyrene letters; or by a native of ſome 
part of Syria, where an alphabet was uſed not ex- 
actly the fame with that of the Palmyrenes. The 
latter of which ſuppoſitions ſeems to me at preſent 
the more probable. I ſhall therefore, in conſequence 
of this opinion, take for granted, at leaſt till I can 
meet with a more accurate copy of the Roman Pal- 
myrene inſcription, that the alphabet, to which its 
elements belonged, was ſomething different from that 
of the Palmyrenes ; though I ſhould not be ſuprized, 
if hereafter, upon an inſpection of that inſcription, 
thoſe two alphabets ſhould appear to be intirely the 
fame. Nor will this ſeem altogether improbable, if it 
be conſidered, that (23) one of Mr. Dawkins's Palmy- 
rene inſcriptions is only three years earlier, and (24) 
another of them not above ſeven years later, than the 
monument I have now in view. What is here ad- 
|  vanced will perhaps be thought not ſo remote from 


_—_— 
— 


- a 
— 5 


(23) Dawk. Marm. Palmyren. Inſcript. Palmyren. i, 8. 
(24) Dawk. Marm. Palmyren. Inſcript. Palmyren. iv, 9. 


truth, 


Lis t 


truth, if we admit, what has been ſuggeſted by two 

(25) very great men; viz. that this marble was 
brought to Rome from Tadmor by the emperor 
Aurelian himſelf, after he had pillaged the latter 
of thoſe cities, and treated its inhabitants with un- 
common cruelty, according to one of his own let- 


ters, ſtill extant in (26) Vopiſcus. Which notion 
if we think fit to adopt, we muſt likewiſe allow, 
that the two deities exhibited by this ſfone were 


Emperor. 


_— 


_ 


—— 


— a — 


117. Oxon. 1709. 
(26) Flav. Vopiſc. in Aurelian. 
(27) Zoſim. Lib, i. 

(28) Hyd. ubi ſup. 


BAAL, BELVS, or IVPITER, and the S VN; thoſe 
having been the deities, according to the authors who 
have eſpouſed this notion, as well as (27) Zoſimus, 
and not Hergdian, as Dr. Hyde (28) afferts, whoſe 
images were carried from Tadmor to Rome by that 


After what Bas been Sbtddved on this | head; T ſhall 
perhaps be excuſed, if I hy before the Society the 
lowing alphabet, * from the Roman Pal- 

myrene inſcription 7 by Gruter and M. 


(25) Selden. abi hay. - Tho. 10 H: 7 Rel. 2 2 p. ak 
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The PALMYRENE Alphabet, according to the Injeriyptto 1 


fa: 749. 


fublirbed by Gruter and Spon. 


Ehmer. Hebr 
Aleph AK 1 


s A1 D Hem 
Ganet <4 1. Nun 


N Lame 


Palmyr. Hebr. 
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5 
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H *AMAT N 
„ Mͤ 


Zaun . PWR 
thin DNN Y N wh 
Tel . Mi Aeschi 


Jod J 1 Salis. oy 


_ 20 
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It may not be improper to obſerve, that the forms 
of the Nun and the Ain, in this alphabet, approach 
nearer the modern Syriac forms of thoſe letters, if 
they do not intirely agree with them, than they do 


thoſe of the ſame elements in the proper alphabet of 


the Palmyrenes. N 


12. With 
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12. With regard to the numeral characters, ſtill 
viſible on the Roman marble, it may not be amiſs to 
remark, that the laft of them ſeems to have been 
altered by time. It was: probably -at- firſt two ſhort 

_ ſtrait lines, which expreſs the number Two in 
| ſome of (29) Mr. Dawkins's Palmyrene inſcriptions. 
If this thquld- be admitted by the members of our 
| moſt learned Society, they will not be diſpleaſed to 
ſee the following numerat table, deduced from the 
inſcription I have been conſidering, from UN IT v to 

2 TyousanD, not a little reſembling that of the 
true and proper Palmyrenes. Ser 


| Ny. | | | | 3 | Pas: 741. 
 PALMYRENE Xumerals from One lo a Thouſand = 


6 according” to tbe Inſerqption publyba by Gruter. 


D 3 MS + II R Al 11 1 
DS A L >»| xxx % XI „ I „. 
DCC A IX ooo N ¾? en ½. 


DOC what at | N HH | XTV Ji >| Iv , 
vocce d οοο Y XV a> V 5 

| A XC >SIY)| XXVI AY XVI. /I VI 1/4 
DCCCCXL 3I>mal oC N xv 42 XVI ASE e 
PCCCCLX ] CC ] 141 AD XVIII v AD %% 


'  DECCCXX ISA 


DCCCCLAXX DDD A CCC >/11| x 1111 | XX i A IX II 
M SFD Cc Y XXX p NL A 


* 


(29) Dank. Marn. 
Vil, 13. &c. 


Palmyran, Inſerigt. Palmyren, Iv, 9. v, 1. 
This 
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This table, if the. mariner of numeral expreſ- 
ſion offered to the conſideration of the Society in 
the beginning of this letter be ny 1 40 be e con- 
tinued ad 7 in nitum. n 
13. It is worthy obſervition, that the wid 3 
HIS SONS, in the Roman Palmyrene inſeription, de- 
noted IAR® VS's whole family, and conſequently in- 
cluded both the wife (as-manifeftly appears from the 
Greek inſcription anſwering to it) and the daughters 
(if he had any) of that Palmyrene. From whence 
we may conclude, that this word was pretty fre- 
quently uſed in ſuch an extenſive fignification, about 
the middle of the third century after CygrsrT, and 
Nr much (30) earlier, at leaſt in ſome parts of 


As 1 have expatiated fo largely upon Guter s 
Palmyrene inſcription, with which perhaps it may 
be thought I was not at firſt ſo immediately con- 
cerned, I am afraid you will eſteem me too pro- 
lix. I ſhall therefore only beg leave farther to obſerve, 
that ſufficient acknowlegments can neyer be made 
to Mr. Dawkins, for the honour he has done his 
country, and ſervice to the re public of letters, in 
copying ſo exactly ſuch a . — of inſcriptions, 
which were before intirely loſt to the learned world; 
and to aſſure you that I am, with the higheſt regard, 


8 IR, 
Four moſt oblgel, 


and moſt obedient humble ſervant, 
John Swinton. 


3 oe | — We 
* Val. Schind, 2 W entaglat. p. 2 211. Hanoviz, 1612. 
LE T- 
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LETTER IV. 


Reverend Sir, Chrift-Church, Oxford, Oct. 10, 1754. 
Read Nov. 16. M OT long after I had finiſhed my 
"73+ . © T conjectures upon the Palmyrene in- 
ſcription publiſhed by (1) Gruter and (2) M. Spon, 
I received a moſt obliging letter from M. Abbé 
Barthelemy, member of the Royal Academy of In- 
ſcriptions and Belles-Letters at Paris, and keeper of 
the medals in the French king's cabinet; wherein he 
informed me, that he had taken great pains to ex- 
plain that inſcription, and another drawn in the fame 
character, publiſhed likewiſe by (3) M. Spon. As 
he ſeemed to think, that he had not intirely deci- 
phered thoſe inſcriptions, he recommended it to me 
to take them both into my conſideration, and try 
what I could make of them. I received alſo, at the 
ſame time, from that very learned and polite gentle- 
man, as a preſent, a copy of his reflections upon 
the alphabet and language of Palmyra ; which, eſpe- 
cially as the piece itſelf is the reſult of great ſagacity 
and erudition, I efteem as an additional favour. 
M. Abbe Barthelemy acquainted me in his letter, 
that he had procured a moſt faithful and exact copy 
of the ſecond Roman Palmyrene inſcription, which 
enabled him to expreſs it by the ſquare, or Chaldee, 


— 


— 


(1) Jan. Gruter. Corp. Inſcript. ex Recenſ. & Annotat. Joan. 
Georg. Græv. p. Ixxxvi. Amſtelzdami, 1707. 

(2) Jac. Spon. Miſcellan. Erudit. Antiquitat, p. I. Lugduni, 168 5. 
(3) Idem ibid. p. 3. | ty 


letters 
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letters exhibited in his third plate. It may not be 
improper to obſerve here, that we are obliged for 
the publication of this laſt inſcription to (4) F. 
Montfaucon, (5) Mr. Reland, and (6) Sig. Po- 


leni, as well as to M. Spon. 


In my anſwer of the 8th inſt. to M: YAbbe's 
letter, dated at Paris, Sept. 5th, which reached me 
here the 12th of the ſame month, I told him, that 
I had drawn out my conjectures upon the firſt of the 
inſcriptions he defired me to give ſome attention to, 
before the arrival of his letter ; but that I could not 
at preſent find time to attempt an explication of the 
other. Nor indeed ought J to think of undertaking 
ſuch a taſk, before I can procure an accurate co 


of the inſcri ption to be explaine 


d, which M. P Abbé 
Barthelemy ſays he is in poſſeſſion of; thoſe to be 


met with in F. Montfaucon, Mr. Reland, Sig. Po- 
leni, and M. Spon, being ſo inaccurately taken, 
that, with regard to the forms of the letters they 
_ Exhibit, they cannot certainly be depended upon. 


If the ſquare, or Chaldee, letters at the bottom of 


M. lAbbe's third plate 3 really anſwer to the Pal- 


myrene elements, they are intended to repreſent ; the 
SVN had the name, or ſurname,of MALACHBELVS, 
 MALACBELYVS, or MALECBAL, that is to fay, 


KING . given him 10 the  Palmpyrenes Which 


— — 


2 


0 4) Montfauc. I Autiquit. Epi . II. par. ii. p. 392. pl. 


cClxxix. 


(5) Hadrian. Reland. Palæſt. Illuftrat. Tom. ii. p- 526. Trajecti 
Batavorum, 17 14. 


ar, No. _— Utriuſq. Theſaur, Antiquitat. Romanar. & Græ- 
ov. Supplement. Vol, quart. p. 411, 654. Venetiis, 1737 


it 
4 
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if we admit, the names, or. ſurnames, of AGLIBOL, 
or AGLEBAL, and MALECBAE, may be conſi- 
dered as two different-titles, or ſurnamet, of the SVN; 
or rather as two appellations pointing out to us two 
pagan divinities, with which the Palmyrenes were 


fupplied by the different appearances, or influences, 
of the Sun in ſummer and winter. This notion bas 


been countenanced (7) by Salmaſius, and ſome (8) 
other very learned' men. However, I muſt frankly 
own, that I cannot, to my intire ſatisfaction, yet trace 
nn the elements M. I Abbe has favoured us wich, in 
any of the copies of this — that has hither- | 
to fallen under my inſpe 
That IVPITER and the SVN were looked upon as 
the ſame deity; and'denvminated BAAL, or BAAL 
SHEMESMH, by the people of Abila, a town of Syria, 
dt no very great diſtance from the famous He iopolis, 
_ If not by tlie Palmyrenes; we may, I think, fairly 
infer from an inſcription in the Palmyrene character, 
copied by (9) Signiore Pietro della Valle, (o) at 
Teive, or Teibe, between two and thitee days (11) 
journey from Tadmor, in conjunction with a (12) 
Greek one publiſhed by Dr. Bernard, that appears upon 
the ſame ä The inſcription 1 in the ä cha- 


* 8 — 


6 ); Claud. Sal maſ. ad Flav. Vopiſc. in Div. Aurelian: 
* Jan. Gruter. ubi.ſup. Joan. Selben. De Diis Syr. Syntag. iis 
p. 226. — * 1668. Bochart. Chan. p. 811. Francofurti ad Me- 
num; . 
(q) Hade: Reland. ubi ſup. p. 525, 526. 
125 Philoſaph. Tranſaci. Vol. xx n. 217. p 109. & n. 218. 


"q ( 15 Philsfoph. Tranſa#?: vod. xix. n. 217. p Ra 
=> ' Edw. Bernard. Monument: Palmyrene 5 2. PP 
171 


5 B racter, 
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| racer, as to the forms of ſome of its letters, has 
1 either been a little inaccurately taken by Signiore 
| Pietro della Valle himſelf; or a little inaccurately 
copied by Mr. Maſſon, from that gentleman's origi- 
nal papers. However, as the words AGATHA- 
.GELVS,. or AGATHANGELVS, ABILENVS, 
1 BAAL, and SHEMESH, therein plainly enough 
1 occur; I would, if ſuch a liberty might be indulged 
me by the learned, willingly beſtow the following 
Latin and Engliſh verſions upon the inſcription now 


HM ® 


in view. 


See Plate xxx, Number 11. 
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200 due o wb e 

d wp e 
BAAl. SHEMESH (BELO SOLI vel DOMINO 8011) 
DEO ABILENO DOMICILIVM (HABITATIONEM vel 
MANSIONEM) INCOLVMITATIS (vel SALVTIS) FE- 
CIT AGATHANGELVS. = on ERA 


AGATHANGELVS PREPARED A PLACE OF SAFE. 
TY, or HEALTH, FOR BAAL SHEMESH, THE SVN, 
or IVPITER THE THVNDERER, THE GOD OF 
THE ABILENES. | 


That the inſcription, according to this interpre- 
tation, ſufficiently expreſſes the ſenſe of the Greek 
one anſwering to it, though in a very conciſe man- 
ner, will not, I believe, be denied ; which may be 
conſidered as a pretty ſtrong preſumption, that my 
explication of it cannot be very remote from truth. 
But this will be ſtill more evident from a cloſer 
: atten- 


11 


attention to the 
compoſed. The fignification of the two firſt 


words wow [ny BAAL SHEMESH, or DO- 


MINO SOLI, cannot well be miſtaken. That 


the third word W. MAR, may be tranſlated into 
Latin either (13) DOMINO or DEO, will by every 


orientaliſt be eaſily allowed. The fourth manifeſtly 


appears to be wyzv2N, ABILENVS, or in Latin by 
appoſition ABILENO ; though the ſecond, fourth, 


and fifth, of its ln have been ſomething lured 
and lied. The fifth Dh may be looked upon as 


(14) DOMICILIVM, 


the ſame with WH, or n. 
HABITATION EM, MANSIONEM, &c. the Sy- 
rians (15) ſometimes ſuppreſſing Vau, and uſing 

Samech for Schin. The fixth WMI, or (16) M.. 


anſwers to the Latin INCOLVMITATIS, SALV- 


IIS, &c. The ſeventh d apparently denotes (17) 


rians not ſeldom converting the Hebrew He in (18) 


— 


—ꝛ— 


—— — 


A 


« 13) Edm. Caſtel. Lex, ä P- 2128. Val. Schind. Lex. 
Pentaglot. p. 1034, 1035. 


815. 


(1 5) See the firſt Roman Palmyrene inſcription, as above ex- 


plained. Schind. ubi ſup. p. 1826, & alib. 


(16) Vid. Targ. & 2 Hriar. in PRov. ii. 7. & Caſtel, ubi 
ſup. p. 2450. 


1400. 


18) Joh. Henk Theſaur. Gram. Hebr. p. 251, 252, Baſilez, 
1663. Buxtorf. Gram. Chald. et Syriac, p. 161. Balilez, 1615. 
amd ubi * p. 3135 515 315, &c. 


33 2 "2 


particular terms of which it is 


- FECIT, PERFECIT, ABSOLVIT, &c. the Sy- 


verbs of this _ into * And the * if 
(14) Edm. Caſt. ubi ſup. p. 1648. Val. Schind. ubi ſup. p-. 814, 


(17) Caitel. ubi ſup. p. 2928, 2929. Schind. ubi ſup. p. 1399, 
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an n be made for a ſmall alteration in the 
ſecond and ſixth letters, will be , AGA- 
THAGELVS, AGATHAGGEL VS, or, as the 
Greeks pronounced, and the Romans wrote it, AG A- 
THANGELVSHJ; the Greek Nu being (1 9) ſome- 
times omitted in eaſtern words, and ſometimes ſup- 
plying tho (20) place of D. —— Forte, Whence 
we may con that he. Abitenes, who were 
neighbours to. the Heliopolitans, if not the people of 
Famer, took the Greek ZBTT KEPATNIOS, 
the Roman IVPITER FVLGVRATOR, or IV- 
PITER THE THVNDERER, and BAAL 
SHEMESH, or the SVN, for the ſame deity ; and 
conſequently that whether we look upon the words 
AGEIBOE VS: and MALACHBELYVS as pointing 
out to us FYPITER, or BELVS, and the SVN, (21) 
as ſome imagine, or only the latter of thoſe deities, as. 
others. (22) will: bave it, we cannot greatly! err. 
From the inſcription. now before us we may | au Mlewile 
collect, that ſome of the Syrians, inhabiting diſtricts 
not in the neighbourhood of Tadmor, made uſe of 
the very ſame letters, or alphabet, about the year 
of our LorD- 134, which then * amongſt: the 
Palmyrenes. | 
What has been here advanced, in relation to the: | 
identity of the Greek ZEYE, the Roman IVPETER, 
and BAAL SHEMESH, or the SVN, is perfectly 


conſonant to the ſentiments of Macrobius, on this. 


(19) Bochart. Chen. p. 833,7 
(20) Idem ibid. & p. 534. 
(21) Zoſim. Lib. i. Tha. 
(22) Jan. Gruter, & e 
ſup . p. 811. 
4 head; 


Hyd. Eb Nel. ver. P Perſe 


ubi a Sam. ubi 


head ; who exprelly (23) affirms; that the Greek 
ZEYE, the Roman IVPITER, the principal god 
of the Heliopolitans, and therefore undoubtedly. 
chat of their neighbours the Abilcaes, were the 
very ſame deity with the SVN. Nev ipſe Fupiter, 
ſays that writer, rex deorum, Solis natufam videtur. 
ercedere; ſed eumdem efſe Fovem ac Solem claris 


dbcetur indiciis. In fupport of which affertion 


and Cleanthes; who, according to him; abfolutely 
evince ſuch a notion. The Affyrians alſo, of Syri- 
ans, if we will believe (24) him, allowed the IV- 
PITER of the Heliopolitans, and therefore in all like- 
lihood the FVPITER of their neighbours the Abilenes,: 
tb have been BAAL SHEMESH, or the SYN. Af- 
Hrii quoque,. adds he, Salem 


LIT EN cognominant, maæimis cœremontis celebrant in 
ci vitate, que Heliopolis nuncupatur. Nay, which is 
directly in point, from che ſame author it very clearly 


* 


(25) appears, that VPITER HELIOPOLITES was 


not.only BAAE SHEMESH, or he SVN, but like- 


wiſe, in- conformity; to. our inſeriptidns, the ZBT 
REPAYNIOS, of IVPITER THE THVN- 

he, eumdem Jovem Selemque effe cum er igſo facro- 
rum rilu, um ex babitu dingſoitur.  Stvatlacrunt 
enim aureum ſpecie imberbi inſtat dextra elevata 


2 „„ 


imm 


ä 


e) Marrob: denn, Lib; L. e. ain p. 21 $49; Long 


4+ A 
24) Idem ibid, 
i & 5) Idem ibid. 


1 


CUM 


he cites Homer, Plato, Cornifieius, Poſidonius, 


fub nomine Jovis (i.. e. 


BAAL, BAALIS, vel BELL), aun Dl Hr hire. 


1 
\ 
| 
1 
is 
1 
7 | ö 
11 
| 'T 
| 1 
5 N | 
1 
| x 
1 


1.231 


| CVM FLAGRO IN AVRIG& MODVM ; lava tenet. 
FVLMEN  ſpitas; que" cuntta Fovis Soliſſue con= 


ſociatam potentiam monſirant.  Sanchoniatho, Philo 
Byblius, Servius, Herodian, Julius Capitolinus, and 
others, in effect likewiſe aſſert the (26) ſame thing. 
And that the Sun was antiently worſhiped in thoſe 
parts of Syria, . upon Palæſtine, under the 
name of Theme! 6 ad Shem:ſh, is tufficiently - 
implied by the local mines Beth Shemeſe, the temple 

4 Dann or the Sun; I Shemeſh, the city f Sbe. 
ot the Sun; Ha- Shemeſh, the muintain f 
Shemeſb, or the Sun, &c. which (27) not ſeldom. occur 
in Scripture, It has. been remarked by Salmaſius (28), 
that ſeveral nations and cities of the Eaſt paid divine 
honours to the Sun under different appellations, 
each of them Sag one or mort peculiar to itſelf. 
The people of Tadmor gave him the ſurnames of 
4 gels, and Malacbbelus, as has been already ob- 
ads the citizens of Emeſa, or Hems, called him 
Ala gabatus, Elagabulus, or Heliogabalus; the Perſians 
3 him Miber, or Mibr, which was convert- 
ed into'Mithra\ by the Greeks ; the Babylonians digni- 
fied 790 re the: title of Baal, or — eps | 


potent Roa 


uring 
With 7 27 10 the Ame of 1 


ber, or apartment, erectèd and fitted up I; AGA- | 
THANGELVS wy BAAL SHEMESH, the SVN, 


a4 TILE v 4 »» ww - . 


— — — 93 


11 


ee 
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or IVPITER THE THVNDERER, I muſt refer 
the curious to what has been faid b y (2 9) Mr. — 
and the authors cited by him, on this head; as I can- 
not, conſiſtently with the brevity here ropoſed, at pre- 
ſent expatiate farther upon it. To what has been ad- 
vanced, in order to illuſtrate this inſcription, which 
has never hitherto been explained, ſeveral other par- 
ticulars, rhaps not altogether unworthy the atten- 
tion of the learned, might have been added, were it 
not for the reaſon juſt hinted at. For as I may pro- 
bably be thought to have treated the point before me 
in too copious, or rather prolix, a manner; it might 

be deemed improper to offer any farther obſervations 
at this time relative to it. I ſhall therefore only 


intreat you to believe me to 0 3 the 2 
W * . 8 


8 1 R, 
' Your moſt 4 


ng 'o =" moſt obedient ſervant, 


- Job Swinton. 
(9) Scl. wh ws p. i 


ERRATA. . 

r. pag. l 19, 14; mend Weder 3 
P. 726. I. 3. immediately after the 5 read— unleſs we ſup- 

poſe it to have been originally 4 SETS 6 


3 


LETTER 
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Roman Palmyrene i inſerig 


ben prom 


Non by, of M. FA 
repreſent the forꝑꝛer, and from thence am induced 


This has excited me to pong with all the atten- 
tion I 


ſeri cription; the reſult % which 


honour tq ſend you, drawn up in the Aa ary and 
moſt conciſe, manner poſſible. 


mend to the —— 11 the learned, ny 


4 5 1. 


Read Nov. 14, N. mx laſt letter I intimated to you, 


175+ 1 that 1 had ne intention to offer an 
conjectures, at leaſt for the preſept, u pon the ſeco 
tlo onbliſhed by F. Mont- 
"Pateni, and M. S 
for the reaſon there, ed. But. havin; E 
by my e euriofity. to compare Mr. Re- 
of it, by the affiftance of the two Fal- 
beben 1 Tnagine BY myſelf to have diſco» 
the Chaſdee” letters, that appear at the 
bbe Barthelemy” s third. plate; I 
find that the latter may be ſoppoſed tolerably well to 


faucon, Mr. Relan d. 


land's 
mage ens 4 


to conclude, that M. Vl Abbe's copy. of the ſame in- 
ſcription muſt have been pretty accurately taken. 


am, capable of, 1 of that in- 


now do myſelf the 


The inſcription then, after the introduction of an 


emendation in the ſecond line, and of two addi- 


tional. letters in the- third, which T would recom- 


The 
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The ſecond Roman Palmyrene inſcription, Ty 


| liſhed by Mr. Reland, from a copy taken of it by 
Mr. Maſſon, in his Palæſt iluftrat. Tom. ii. p. __ 
* Batavorum, 1714. 


cee Plate xxx, Number 111. 


am mo bub m any. 
wre ben H Ip. 


5 av ſarrnheh w ᷓ | 


ARAM HANC MALACHBELO Er Dns TADMOR 
OBTVLIT (vel DEDICAVIT) TIBERIVS CLAVDIVS 
CALBIENSES ET TADMORIENSES (vel PALMYRENT) 
DIS 8VIS VOTVM SOLVERVNT. 


TIBERIVS CLAVDIVS DEDICATED THIS ALTAR 
TO MALACHBELVS AND THE GODS OF TADMOR : - 
THE CALBITES AND THE TADMORITES (or PAL 
MYRENES) HAVE PERFORMED THE VOW THEY 
MADE TO THEIR GODS. 


Tube terms, which form this inſcription, are fo clear 
and intelligible, that it would be ſuperfluous to ex- 
patiate upon them. My converſion of M. I Abbé 
Barthelemy's dubious Sqmech and Fod, the powers of 
which he ſeems not abſolutely to haye aſcertained, 

into Jod and Aleph, in the word bn, at the end 
of the ſecone line, is ſufficiently juſtified, and even 
rendered inconteſtable, by the word rn, that 
immediately follows, and the correſpondent Latin 
£0 inſcription, 


P | 493. 
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ion. That part of the ſeventh letter in 
5 has been 7 oe with the preceding 

—5 and the other part defaced by the injuries 
of time, at firſt ſight ſeems clearly enough to ap- 
pear ; though, had his not been the caſe, we may 
eaſily conceive, from what has been already obſerved, 
that the Palmyrenes ſometimes in the affix jj might 
have omitted the letter (1) Yau. The pronoun (2) 
| I, or (3) 8% (not m (4) which is undoubtedly He- | 
brew) and the words 89M $355 Ip den 
TIN are all of them of the pure Syriac form. 
As for du. TIBERIVS CLAVDIVS, ſeve- 
ral fimilar inſtances of ſuch Roman proper names, 
VUritten in the 3 PT have already (5) 
been produced. 
That the laſt word was ori riginally DV, SOLVE- | 
RVNT, or rather VOTVM SOLVERVNT, HAVE 
PERFORMED THE VOW, as I have taken the 
| liberty to tranflate it here, is clearly evinced by the 
latter part of the Latin inſcription ; with which this 
tranſlation ſo exactly correſponds. The term . 
as confined to the fignification now affigned it, is 
apparently (6) Syriac ; and occurs both in the ( 7) 
Old and New Teſtament. Hence we may conclude, 
that TIBERIVS CLAVDIVS, by the dedication of 
this altar, enabled ſeveral of the CALBITES and 
TADMORITES, who acted under Dig command, to 


(1) See my Third Letter, p 734. 1.5. | 
(2) Edm. Caſtel. Lex Hetagit p- 631, 632. Lond 1669. 
3) Idem. ibid. 
(2) Val. Schind. Lex. Pentaglot. P. 467. Hannie, 1012. Cate] 
ubi ſup. p. 1019. 
* See my Firſt and Second Letters. 
(6) Edm. Caſtel. Lex. Heptaglet. p. 3766, 
(7) PSAL, xxii. 25. MATTH, v. 33. 


— 


perform 


 Toxs SR 

perform or accompliſh a vow they had made; and that 
he conducted ſome important enterprize, which had 
occaſioned that vow; with great ſucceſs. Whether the 
principal figure on that fide of the ſtone, which exhi- 
bits the Palmyrene inſcription, was intended to repre- 
ſent the SVN (8), as F. Montfaucon and others have 
aſſerted ; or TIBERIVS CLAVDIVS himſelf, as 
ſome perhaps may ſuppoſe not leſs probable ; I ſhall 
not pretend to decide : but that the inference here de- 
duced from the term, which 1 have now been conſi- 
dering, can by no means be deemed unjuſt, will, I 
flatter myſelf, by the learned be very readily allowed. 

Who the CALBITES mentioned in this inſcrip- 
tion were, we cannot ſo eaſily learn from any of the 
Greek or Latin authors. However, I make not the 
leaſt doubt, but they muſt have belonged to the 
Calbites taken notice of by (9) Abulfeda, the cele- 
brated Arabian hiſtorian ; who, according to that 
writer, were a tribe of Arabs that acknowledged 
for their great progenitor Calb Ebn Wabra, de- 


* 


ſcended in a right line from Hamyar, the ſon of 
Saba, the fifth of the antient kings of Laman. This 
tribe, in the times of ignorance (10), that is to ſay, 
before the introduction of Iſlamiſm into Arabia, oc- 
cupied Dawmat Al Jandal, Tabiic, and ſeveral other 
places upon the confines of Syria, From whence, in 
conjunction with the inſcription now before me, which 
perhaps was brought to Rome from Tadmor by 
the emperor Aurelian himſelf, we may infer, that 


(8) Montfauc. L' Antig. Explig. Tom. II. par. ii. p. 391, 392. 
(9) Iſm. Abulfed. in cap. De Arab. pur. Poc, Not. in Spec. Hiſt. 

Arab. p. 40, 41. Oxon. 1650. 
(10) Al Kadi Saed Ebn Ahmed Andaloſen. apud Greg, Abul 
Faraj. in Hift. Dynaft. p. 159. Oxon. 1663, LED 
50 2 the 


Cn] 
the Calbites, before the birth of Mohammed, 
probably extended themſelves from Dawmat Al 
Jandal and Tabu to the borders of Palmyrene, and 
were even poſſeſſed of ſome diſtricts in the neigh- 
bourhood of Tadmor. According to the correſpond. 
ent (11) Latin inſcription, the TADMORITES, 
or PALMYRENES, as well as the (12) CAL- 
BITES, mentioned here to have expreſſed ſuch a re- 
rd for their local or tutelary deities, muſt have been 
oldiers belonging to the third cohort of one of the 
Roman legions, then quartered either at Tadmor, or 
ſome other place in the territories of the Palmyrenes. 
But who TIBERIVS CLAVDIVS was, what com- 
mand he had aſſigned him in the Roman forces, or 
even at what time preciſely he lived, for want of 

ſufficient light from antient hiſtory, I cannot at pre- 
ſent take upon me to determine. r 
Thus, Sir, you have my thoughts upon the ſecond 
Roman Palmyrene inſcription, the only one of thoſe 
hitherto publiſhed, which I have not already touched 
upon, laid before you with all poſſible brevity. For 
the reſt, I remain, with the higheſt reſpe& and 
eſteem, SIR, OD, TW 
Your moſt obedient humble ſervant, 


lohn Swinton. 


"i { 11) Jacob. Spon. Miſcellan. Erudit. Antiquitat. p. 3. Lugduni, 
1685. Fn | 

(22) It appears from Eutychius, that the Calbites acknowledged 

the ſovereignty of the emperor Heraclius, and that even part of 2 

body of troops, aſſembled by that prince to oppoſe the Moſlem 

forces, vas drawn out of their tribe, in the Khalifat of Abu Becr. 

Eutych, Annal. Tom. ii. p. 270—27 3. Oxvn. 1656. 
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LXXXVIII. Extract of a Letter from John © - II 
Lining, M. D. of Charles Town, in: 


South Carolina, 0 Charles Pinckney, Ejq; ue. 1 
in London: With bis Anſwers to ſeveral © ũçw. 
Queries ſent to him concerning his Experi- | 
ment of Electricity with a Kite. 


| Charles Town, January 14, "54. 


Read May 4. Ncloſed I ſend you anſwers to the que- 
75% Þ ries, which you ſent me concerning the 


experiment with the kite. ST 
Since I made that experiment laſt May, I have 
not had an opportunity of making any more, having 
been confined all the ſummer and autumn with the 
gout, which perhaps prevented my meeting with the 
tame unhappy fate with profeflor Richman. In the 
London Daily Advertiſer, Thurſday 27 September 
laſt, there is a more particular account of that un- 
happy accident. From that account it appears, that 
the profeſſor had a wire, which came down from the 
iron rod, erected on his houſe, through the gallery- 
ceiling, to an iron bar, which ſtood in a glaſs veſ- 
ſel, which was filled with water and filings of braſs; 
and that the profeſſor ſtood ſo near that iron rod, that 
his face was wichin a foot of it. Now if there was no 
wire, that went from that iron rod, or from any part 
of the wire above it, into the earth, it is no great 
wonder, that the profeſſor was killed. I ſhould be 1 
extremely glad to be informed, whether the iron rod = 
upon his houſe, at the time the experiment was 1 
5 made, 
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made, had any communication, by means of metal, 
with the earth. For, if it had, there is then more 
danger attending theſe experiments than I imagined. 
It is likewiſe ſaid in that paper, that from the elec- 
trical needle, which he obſerved, there was no dan- 
ger. I am at a loſs to know what that electrical 
needle was, and ſhould be glad to be informed. I 
know, that a magnetic needle placed on a ſharp 
point upon the prime conductor, as foon as the con- 
ductor is ſufficiently electrified, will move round 
with ſo great rapidity, that in the dark the electri- 

city, thrown off from both poles of the needle, will 
appear like a circle of fire. „ nj 


Anſwers of Dr. Lining to the Queries ſent to him. 
Query 1. In what manner, and of what materials, 
was your kite, and the ſtring, by which you flew it, 
made? and to what height did it riſe above the 

„ ee * 
Anſwer, The kite, which I uſed, was made in the 
common way; only, in place of paper, I covered it 
with a filk, called a/amode. The line was a common 
ſmall hempen one of three ftrands. A filk line, 
except it had been kept continually wet, would not 
conduct the electricity; and a wire, beſides other 
inconveniencies, would have been too heavy. I had 
not any inſtrument, whereby I could take the height 
of the kite; but, I believe, it was at leaſt 250 feet 
high. It was flown in the day-time. 3 
Query 2. You ſay alſo, All the electrical fluid, 
ce or lightning, was drawn from the cloud, and diſ- 
charged in the air; and a greater degree of ſere- 
„ nity ſucceeded, and no more of the awful ne 
2 0 


TR  Þ 3 
te of thunder, before expected, was heard.” Now 


ſerenity in the air you mention, was ſuch, as gene- 
rally follows, after the clouds in the ſummer thunder- 
ſtorms. have diſcharged ſeveral loud thunder-claps ; 
and whether any flaſhes of lightning appeared in the 


lightning by the kite, as commonly do after a thun- 


your affertion, that al// the electric fluid, or lightning, 
was drawn from the cloud, ſtands fully proved ; but 
if there were ſuch flaſhes after, I conceive there 


behind. 


afterwards, it rained ; by which means, the body of 
the cloud being diminiſhed, a greater degree of ſere- 
nity neceſſarily ſucceeded ; and the quantity of light- 
ning extracted from the cloud, or rather its atmo- 
ſphere, proved ſufficient to prevent any thunder in 
town that afternoon ; though there was a great ap- 
pearance of thunder before the kite was raiſed. But 


happens after a thunder-ſtorm, and whether there 
were any flaſhes of lightning ſeen in the evening, I 
cannot now recollect. If ſuch flaſhes had afterwards 
been ſeen in the ſkies, as is common in a ſummer's 
evening, eſpecially after a thunder-ſtorm, thoſe might 
proceed from other clouds, which had paſſed the 


kite, 


I ſhould be glad you would inform us, whether the 


ſkies, after you had diſcharged the cloud of its 


der- ſtorm is over in a ſummer's night? For if there 


were no appearance of ſuch flaſhes, then, I think, ; 


muſt have been ſome of the electrical matter left 


| Anſwer. During the time of my drawing the 
lightning from the cloud, and for ſome little time 


whether the ſame ſerenity ſucceeded, as frequently 


town, at too great a diſtance to be acted upon by the 
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If three electrified clouds (oe we ſhall call) 

A, B, and C, paſs from weſt to caſt, and are fo 
ſituated to one another, and to this town, that the 
cloud B is not only in breadth and length equal to 
the area of the town, but vertical over it, having an 
electrical atmoſphere, which reaches low enough to 
be acted upon by ſharp points, either raiſed by Lites, 
or erected upon the houſes; then the cloud B may 
be ſo far deprived of its electricity, before it has 
| paſſed over the town, as to be incapable of giving 
any flaſhes of lightning, till it meets with other leſs 
electrified clouds, and approaches very near them. 
But the clouds A and C, being at too great a diſtance, 
in their paſſage by the town, to be acted upon by 
thoſe points, fy on in their electrical ſtate, till they 
meet with clouds, or other bodies, in a non- electric 
ſtate, or at leaſt with thoſe, which have a leſs degree of 
electricity. If the cloud (ſuppoſe) A meets, or rather 
approaches afterwards near enough, the cloud B, 
which was deprived of great part of its electricity, 
or any other non- electric cloud, it will diſcharge at 
once part of its electricity into B, or the non- electric 
cloud; and if into the latter, which we ſhall call 
D, in that exploſion, it will deliver ſo much of its 
electricity to D, as will make an equilibrium in 
electricity between them; 7. e. if A had roo degrees 
of electricity, and D only its natural quantity, after 
the exploſion, each will have 50. Then D is in a 
condition to flaſh into a non- electric cloud; but that 
exploſion will be much weaker than that was from 
A; becauſe D, in exploding into a non: electric 
cloud, will only part with one-half (if thoſe two 
clouds are of equal dimenſions) ; that is with 25 de- 


grees 
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grees of its electricity. But if it exploded upon 2 
houſe, tree, or the like, the loudneſs of that explo- 
ſion would be equal to the firſt; as in this caſe, it 
has an opportunity of parting, at once, with its whole 
charge of electricity, which, by ſuppoſition, was 50. 
Hence we ſee, that one electrified cloud only may be 
productive of many claps of thunder; and that thoſe 
proceeding originally from that cloud, will become 
weaker, as the whole quantity of electricity may at 
laſt be divided amongſt many clouds; and from 
hence ſeveral phænomena, which appear during a 
thunder-ſtorm, and which ſucceed it, may be ac- 
counted for. If therefore any flaſhes of lightning 
were ſeen that evening, after the experiment with 
the kite, you ſee how thoſe might be produced, whe- 

ther the cloud was deprived of its electricity or not. 
Electrified clouds have an electrical atmoſphere, 
as well as the prime- conductor, when it is electri- 
fied ; and the diameter of that atmoſphere, cæteris 
paribus, will bear ſome proportion to the ſize of the 
cloud. My ſmalleſt prime-conduQtor is two inches 
and an half in diameter; and when it is fully charged, 
its atmoſphere extends to the diſtance of * three 
feet from the ſur face of the conductor. How great 
then muſt the extent be of the atmoſphere, which 
ſurrounds a large cloud fully electrified? It perhaps 
may extend to many hundreds of feet raund the 
eloud, and may even reach ſo low as to touch the 
ſurface of the earth: And when that is the caſe, a 
man, or a rod of metal, placed on a cake of reſin on 


the ground, may be electrified, and yield ſparks of 
fire. — = 


s D When 


which extends round it to the diſtance of 
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When a ſharp point is preſented to that atmoſ- 
phere, it cannot deprive the cloud of its whole quan- 


rity of electricity, except the ſharp point be ſo near, 


that the cloud may explode upon it; and, in that 
caſe, the cloud muſt have a communication with the 
ground, by means of ſome non-ele&ric body. Sup- 
poſe an electrified cloud to have an atmoſphere, 
90 feet 
from its ſurface; and let that atmoſphere be divided 
into three parts A, B, and C, each 30 feet in dia- 
mater: Now if a ſharp metalline point (a) erected 
on a kite, or otherwiſe, is placed either vertically or 
horizontally in the moſt interior part of the atmo- 


ſphere C that point will continue to act till a quan- 


A. at. At i. rt. A. 
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tity of the lightning is drawn off, equal to the quan- 
tity which was contained in that atmoſphere, and no 
longer. For then the ſemi-diameter of the atmoſ- 
phere being reduced to 60 feet, every part of it is 
above, and not in contact with, the ſharp point (a), 
and conſequently beyond its ſphere of action. But 
let the ſharp point be then advanced into the atmo- 
ſphere B, and it will act as before, &c. 
The truth of this, however contradictory it may 
be, to the general opinion of the action of ſharp 
points, in drawing off the electricity or lightning &, 
may be illuſtrated by the following experiment on 
the prime- conductor. Electrify the prime- conduc- 
tor in a dark room, and draw back the globe to a 
ſufficient diſtance from the prime- conductor, to pre- 
vent its being ſupplied with any more electricity from 
the globe, while you are taking off the electrical 
atmoſphere with a ſharp point. Bring then a ſharp 
point, either vertically or horizontally, or in any 
other dire&ion, within two feet of the prime-con- 
ductor ; and the point, for ſome time, will appear 
luminous. After that light diſappears, advance the 
point three or four inches nearer to the conductor, 
and you will obſerve the fame phenomena as before; 
and by advancing the point gradually in this manner, 


as the light upon it diſappears, the point will be al- 


ternately luminous and dark, till you have taken off 
the whole atmoſphere in different laminz. As the 
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* Mr. Franklin ſays, ſpeaking of ſharp points, “At whatever 
* diſtance you ſee the light, you may draw off the electrical 
« fie.” page il. 
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point appears more and more luminous, the nearer 
that it approaches the prime- conductor, the electrical 
atmoſphere may have different degrees of denſity, 
being perhaps denſer near the prime- conductor, and 
rarer at a greater diſtance from it. If a phial is charg- 
cd on the prime- conductor, when this experiment is 
made, the light upon the ſharp point will be much 
greater, and continue longer. 

| Query 3. Did you make any trial, at what diſtance 
you could kill an animal with a diſcharge of the 
electrical fluid from the key or the bottle ſuſpended 
to it? 3 
Anſwer. IJ have not hitherto had an opportunity 
of making any ſuch experiments with the kite. But 
as to the firſt, I apprehend, that no animal could be 
killed by the diſcharge of any quantity of electricity 
accumulated on the key ; as the key in that experi- 
ment anſwers the ſame end as the prime- conductor, 
and, like it, 1s capable of receiving only a certain 
charge of electricity, except the lightning flows down 

the line too faſt, or the kite be ſo near the cloud 
that it may explode, when one ſtanding on the 
ground approaches the key to draw ſparks from it : 
but ſuch an exploſion would probably be fatal to the 
„ 
When a phial is ſuſpended to the key, after it has 
received its charge, if you let it continue hanging on 
the key, the ſurcharge will fly off from the hook of 
the phial, and the phial, when charged in that man- 
ner, will not give a greater ſhock than if it had been 
charged in the common way with the globe. 
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LXXXIX. An Anſwer to Dr. Lining's Query 

relating to the Death of Profeſſor Rich- 

man. By Mr. William Watſon, F. R. §. 


Read July 4, JR. Lining's letter of the 14th of Ja- 


\ "ne nuary 17 54, being communicated to 1 
the Royal Society by Charles Pinckney, Eſq; that 1 
learned body referred it to Mr. Watſon, one of their i 
members, in order that the beſt information, that ll 

could be procured upon this ſubject, ſnould be tranſ- | 
mitted to Dr. Lining, for whoſe correſpondence the — 
Society had for many years had a very particular at- | if 
tention, Mr, Watſon imagined, that it would be - 118 
agreeable to Dr. Lining, as his abode is ſo remote 1178 
from Peterſburg, where the accident happened, to 4 
have tranſmitted to him not only the anſwer to 118 
what he more particularly requeſts, but alſo as ge- Tt 
neral an account of every thing relating to ſo un- 1 
common an accident, as could be procured. 1 1 
The deſcription of Profeſſor Richman's apparatus, — _ 
hereafter mentioned, was ſent by himſelf to Pro- 160 
feſſor Heinſius of Leipſic. He intituled it an elec- 0 1 
trical gnomon. To the conſtruction of this gnomon 11 
were neceſſary a rod of metal, a glaſs jar, a linen 11 
thread of a foot and half in length, to one end of J 
which was faſtened half a grain of lead, and a qua- 14 
drant x. The rod of metal C D was placed in ib 
the glaſs veſſel E, which contained filings of metal. —_ 
The linen thread C G was faſtened to the rod at C, mi 
and, when the apparatus is not electriſed, hangs per- 19 
0 the figure annexed, which, with the account of the ap- 
paratus, is extracted and tranſlated from a Latin treatiſe of Pro- 


feſſor Winkler, tranſmitted to the Royal Society from Leipfic. 
| pendicular 
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pendicular thereto. The radius of the quadrant, 
which was divided into degrees, was two lines more 
than a foot and half in length. And here muſt be 
added an account of the other part of the apparatus, 
which was to communicate the electricity to the 
gnomon during a thunder- ſtorm. Through a glaſs 
bottle, the bottom of which was perforated, paſſed 
an iron rod, which was kept in its place, by means 
of a cork fitted to the mouth of this bottle, through 
which cork likewiſe was inſerted the iron rod. A tile 
was removed from the top of the houſe; and upon 
this opening was placed the bottle, ſupported by the 
neighbouring tiles, in ſuch manner that one end of the 
iron rod was not only four or five feet above the top 
of the houſe; but the other end, which came through 
the bottom of the bottle, did no-where touch the 
tiles, or any other part of the houſe. To this end 
of the iron rod was faſtened an iron chain, which 
was conducted into the chamber of Profeſſor Rich- 
man, upon electrics per ſe, ſo as no-where to touch 
the building. The entrance to this chamber faced 
the north; and at the ſouth end of it there was a 
window, near which ſtood a table four feet in 
height. Upon this the Profeſſor placed his electrical 
gnomon, and connected it with the chain, which 
was brought under the ceiling of the room over this 

table, and communicated with the apparatus on the 

top of the houſe, by means of a wire B C, which 
hung from the chain, and was joined there to A B, 
by the little ring B, and communicated with the rod 
DCatC. When the iron rod at the top of the 
houſe was affected by the thunder, or otherwiſe ſuit- 
able condition of the atmoſphere, the thread before- 
mentioned deviated from the perpendicular; as it 
2 would 
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would alſo do, if artificially electriſed. The Pro- 
feſſor always obſerved a greater aſcent of the thread 
from artificial electricity than from that from the at- 
moſphere. By the former, he had ſeen it upon the 
quadrant deſcribe an angle of above fifty-five de- 
grees, but never above thirty by the latter. In the 
year 1752, Aug. 9. the apparatus acquired ſo great 
a degree of electricity from the atmoſphere, that 
from the end of the rod the electrical flaſhes might 
be heard at ſeveral feet diſtance. Under theſe cir- 


cumſtances, if any one touched the apparatus, they 


felt a ſharp ſtroke in their hand and arm. 
Profeflor Richman ſometimes added to this appa- 


ratus a glaſs bottle of water, after the manner of 


Profeſſor Muſchenbroek HI, adapted to a veſſel of 
metal I K, which was placed upon glaſs. The wire 


from the mouth of the bottle of water HL, during 
the time of the thunder, he cauſed to communicate 
with B C. From this addition he found the elec- 


tricity from the atmoſphere more vehement than it 
was without it. This he firſt obſerved on May 31, 
1753, when the electrical fire exploded with ſuch a 
force, that it might be heard at the diftance of three 
rooms from the apparatus. On the left hand of the 
bottle was placed a fecond electrical gnomon *. 


When this was made uſe of, the wire of metal B C, 


and the wire HL, were connected with MB L, a 
prime-conductor from an apparatus for artiicial elec- 
tricity ; viz. a glaſs globe, &c. At the ſame time alſo, 


from the chain 4 B was faſtened a piece of wire 
B K, which was in contact with the veſſel JK. By 
theſe means, when the electrical machine was put in 


motion, 
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a kind of reciprocation in the effects of electricity: 
for at firſt, when the eleArical machine was put in 


oe 
- — — — 


from the rod, obſerving the electrical index. This 
f globe 
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motion, both the electrical gnomons were electriſed; 
but this went off in a great meaſure, as ſoon as the 


paratus taken together, Profeſſor Richman obſerved 


motion, both the linen threads C G and C G aroſe 


with the degrees of their reſpective quadrants. If 

then the wire BC of the right gnomon was touch- 
ed, the thread C G collapſed to the rod C D; but 
the thread on the left ſide continued diverging as be- 


fore the touch. Then, if the wire B C of the left 


gnomon was touched, then in its turn the thread C G 


at the rod C D of the right gnomon collapſed, and 


the thread of the right gnomon aſcended again, This 


reciprocation of the aſcending and deſcending of the 


thread, might be repeated three or four times with- 
cout exciting the machine ane. 2 
Ihe ingenious and induſtrious Profeſſor Richman 
loſt his life on the fixth of Auguſt 1753, as he was 
obſerving, with Mr. Sokolow, engraver to the Royal 


Academy at Peterſburg, the effects of electricity up- 


on his gnomon, during a thunder- ſtorm. As ſoon 
as his death was publicly known, it was imagined 


that the lightning was more particularly directed into 


his room by the means of his before-mentioned ap- 


paratus. Nor, when this affair was more inquired 


into, did this opinion appear to be ill- founded: for 
Mr. Sokolow ſaw that a globe of blue fire, as big as 


his fiſt, jumped from the rod of the right gnomon 
C D, towards the forehead of Profeſſor Richman, 
who at that inſtant was, at about a foot's diſtance 


motion of the machine ceaſed. By this whole ap- 
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globe of fire, which ſtruck Profeſſor Richman, was 
attended with a report as loud as that of a piſtol. 
The metal wire B C was broke in pieces; and its 
fragments, thrown upon Mr. Sokolow's cloaths, did 
from their heat burn marks of their dimenſions 
thereupon. Half of the glaſs veſſel E was broken 
off, and the filings of metal therein were thrown 
about the room. From hence it ie plain, that the 
force of the lightning was collected upon the right 
rod C D, which touched the filings of metal in the 

glaſs veffel E. Upon examining the effects of light- 
So in the Profeſſor's chamber, they found the 
door-caſe ſplit half-through, and the door torn off, 
and thrown into the chamber. The lightning there- 


fore ſeems to have continued its courſe along the 


chain, conducted under the ceiling of the room; but 


that it came from the apparatus at the top of the 
houſe to the door, and then into the chamber, does 
not, as far as can be collected, appear. 


If indeed it could be aſcertained, that the light- | 


ning, which was the death of Profeſſor Richman, was 
collected upon the apparatus, for this reaſon, becauſe 


theſe bodies, at the inſtant of the lightning, were 


capable of attracting and retaining the electricity, it 


would then be in our power ſometimes to divert the 
effects of lightning. But of this fact, more time and 


longer experience muſt acquaint us with the truth. 


From hence Mr. Pinckney may acquaint Dr. 
Lining, that, in Mr. Watſon's opinion, at the time 


Profeſſor Richman'wss killed, his apparatus was per- 


fectly inſulated, and had no communication with 


the earth, by the means of metallic or other ſub- 
ſtances, readily conducting electricity; and that the 


* 5 great 
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great quantity of electricity, with which, from the 
vaſtneſs of the cauſe, the apparatus was replete, diſ- 
charged itſelf through the Profeſſor's body, being 
the neareſt non- electric ſubſtance in contact with the 
floor, and was unfortunately the cauſe of his death. 
This, it is preſumed, would not have happened, had 
the chain, or any other part of the apparatus, touched 
the floor, whereby the electricity would have been 
readily communicated to the earth. 
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Since the reading of the above to the Royal 8o- 
ciety, a treatiſe in Latin, intituled, Oratio de Mete- 
oris vi electrica ortis, by Mr. Lomonoſow, of the 
Royal Academy of Sciences at Peterſburg, has been 
tranſmitted to the Society. By this, among many 
other curious facts, we have been informed of cer- 
tain particulars in relation to the death of Profeſſor 
Richman; of which the following may not be im- 

proper to be inſerted here. ns 
Mr. Lomonoſow obſerves, that, with regard to 
the ſudden death of the gentleman before-mentioned, 
the accounts, communicated to the public, contained 
ſome circumſtances not fairly ſtated, and others of 
ſome importance were entirely omitted, With re- 
gard to the firſt, it is inconteſtably true, that the 
window, in the room where Profeſſor Richman was 
(a), had continued ſhut, that the wind might have 
no effect upon his electrometer: but that the win- 
dow in the next room “* /e f d g) was open, and 
the door (4), which was between theſe two rooms, 
was half open; ſo that the draught of air might 


* See Tab. XXXI. Fig. 2. 
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uſtly be ſuſpected to have followed the direction of 
the iron conductor of the Profeſſor's apparatus: that 
this conductor came from the top of the houſe at 
(i), and was continued to () and (5). adly, That 
this conductor was not placed far from that door- 
caſe, part of which was torn off. 3dly, That at this 
time no uſe was made of the Leyden bottle, men- 
tioned in the preceding account; but the iron was 
inſerted into a glaſs ſtand, to prevent the diſſipation 
of the electrical power, and that the gnomon ſhould 
ſhew its real ſtrength. 

With regard to the ſecond, there has as yet been 
no mention, that Profeſſor Richman, at the time of 
his death, had ſeventy rubles (a filver coin) in his 
left coat-pocket, which by this accident were not in 
the leaſt altered. 2dly, That his clock, which ſtood 
at (f), in the corner of the next room, between 
the open window and the door, was ſtopped ; and 
that the aſhes from the hearth (gz) were thrown 
about the room. zdly, That many perſons without- 
doors declared their having aQually ſeen the light- 
ning ſhoot from the cloud to the Profeſſor's appa- 

ratus at the top of his houſe. A view is likewiſe 
added * of the chamber, where the Profeſſor was 
ſtruck by the lightning; who ſtood at (), with his 
head projecting towards (g) his electrometer; at (n 
ſtood Mr. Sokolow the engraver ; from the door (c)a 


piece was torn off, and carried to (a): (a b) your of 
the door-caſe rent. 


8 


—_—_—. 


2 


* See Tab. XXXI. Fig. 3. 
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In this treatiſe Mr. Lomonoſow , among other 
phznomena of electricity, takes notice, that he once 
ſaw, in a ſtorm of thunder and lightning, bruſhes 
of electrical fire with a hiſſing noiſe, communicate 
between the iron rod of his apparatus and the ſide 
of his window; and that theſe were three feet in 
length, and a foot in breadth. Effects like theſe 
no one but himſelf has had the opportunity of ob- 


ſerving. 
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. Extrati f a Later from 1 Henry 

Winkler, Profeſſor of Natural Philoſophy 

at Leipſic, and Fellow of the Royal So- 
ciety, to Thomas Birch, D. D. Secretary 
of the Royal Society, relating to Two elec- 
trical Experiments ; ; zranſlated from the 
Latin. 


= a> cas — — — — —_—_— 
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Leipſie, May 22, 17 54. 
Read July 4, F Tranſmit to you, Sir, the account 

„ of two electrical experiments, both 
which I made the preſent year. They are founded 
upon the famous experiment of Leyden. 
On January 8, I ſprinkled a plate of metal with 
the ſeeds of & club-moſs. To this plate I connected 
a chain, which communicated with the coating of 
the Leyden bottle of water. I afterwards ſufficiently 
electriſed this water to make the artificial thunder, 


„ — 


— 


* — 
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* Lycopodium, Club-moſs, W olf's-claw. c 
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of which I gave an account in my treatiſe de auer- 
tendi fulminis artificio, page 10 and 11. Having 
drawn theſe ſeeds together on a heap upon the plate, 

I brought over them the ſphere of metal, the ſize 

of which is arbitrary, impregnated with this ele- 
tricity. Upon bringing this ſphere near the plate, 
the electricity exploded, by which the ſeeds were ſet 

all on fire. Theſe ſeeds were dry, and had no in- 
flammable - ſpirit mixed with them. The flame 
which aroſe from theſe ſeeds is true fire, as it lighted 

ſome flax, which lay upon the ſeeds, and ex- 
tended itſelf beyond the metal, 

On the 13th of January I put ſome aurum ful- 
minans upon a circular piece of parchment : this 
parchment I cemented to a plate of metal, and cauſed 
the bottle replete with electricity to be diſcharged 
thereupon. 2 the aurum fulminans ex- 
ploded with a very loud report, and the circle of 
parchment was torn all to pieces. : i 


— — — - 


— — — 
. © — 


— - 
* — * 29 _ 
* 5 — 0 © © 5 
7 — Pg I — — « _ — - - 4 - — — - — - — — — » ' 
4 * 4 2 a 
—— - — — - — — 
oy — — - 
— - — _——_ - - - 
* - »„— > —— r 2 - _ _ —— — — — — — — 
bs © — = — 
- — — — — — — — — 
= _ = — - 
—— 5 * — - - — — 
© — — "> — ES 2 * — 
was” * * 4 2 8 1 _ — — — . = I 
Atom ade ene aA — Za: 8 — — 
5 - K - — po — = _ 
5 — — — hm — — — m a 
= > — — _— — — p _— — _ — ny <——S = =_ - 
>- A — % =p — 
— oY w W 
7 * k 
- p _ — - = 


1 * Pry 


— 
2 0 
ad 6 - — 
— . ͤ ꝗ.à55 — —— 


1 i 


— 8 : 


ba... : : TE — —_— A ——_ 


XCI. An Account of a Fire-Ball, ſeen at 
 - Hornſey, 6y William Hirſt, F. R. S. com- 
nmunicated in a Letter to Samuel Mead, 


E. F. R. S. 1 


3 g R, ” Hornſey, April 6, 1754. 
Read May zo, | [ AD not illneſs prevented, I ſhould 
175+ II have troubled you ſooner with an 
account of a phenomenon, which I happened to ſee 
on the 26th of February laſt, about five minutes be- 
fore eleven at night. 
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I was then going down the hill adjoining to the 
fouth fide of Hornſey-church, and was not a little 
ſurpriſed to find myſelf ſuddenly ſurrounded with a 
light equal to that of the full moon, though the 
moon (which was then four days old) had been 
ſet about fifty minutes. 
1 ſhould — have ſeen this appearance ſooner + 
than I did, if J had not had a lanthorn with me. 
The diſadvantage however, which this might be, was 
more than balanced by the opportunity it gave of 
looking upon my watch, which a day or two be- 
fore was adjuſted by a meridian line and an equation 8 
table. 
As ſoon as 1 perceived the ſky ſo ſtrongly illu- 
minated, I turned towards that part of the horizon, 
from whence, by the ſhadows of objects, 1 concluded 
the light muſt. proceed, and had a diſtin, though 
ſhort, view of a ball of fire, which, when I firſt ſaw 
it, appeared to be about 150 high, W. by N. Its 
deſcent was not exactly perpendicular, but made 
an angle of about 80“ with the S. S. W. part 
of the horizon, moving from left to right, ſo that 
when it went below the horizon, its bearing from me 
was W. N. W. | 
It moved with great velocity, not continuing viſi- 
ble much longer than two ſeconds; though (the air 
being clear and favourable) I did not loſe "Goht of it 
till it deſcended below the horizon. But ſhort as 
this duration was, its ſhape might be well diſcerned. 
The diameter of the nucleus or head of the meteor 
appeared to be equal to the ſemi-diameter of the me- 
ridional full moon, and the tail, which terminated 
in a point, ſeemed not longer than twice the dia- 
meter of the nucleus. See TAB. XXXI. where 


Fig. 


[ 775 ] 
Fig. 1. Shews its ſituation with regard to the 
cardinal points of the compaſs. 
Fig. 2. Its declination from the zenith, and its 
altitude, when I firſt ſaw it. 


Fig. 3. Is a draught of its form, and of the pro- 
portion of the nucleus to the tail. 

This meteor was not attended with any noiſe, nor 
left any luminous ſtream after its deſcent below the 
horizon; neither have I heard of its exploſion. 


The appearance of ſuch meteors at that cold ſea- 


ſon of the year is the more extraordinary, as their 


generation is attributed to exhalations cauſed by heat, 
or the action of the ſun; for which reaſon they are 


generally ſeen after hot ſultry weather. 
By the diſtinctneſs and red fiery colour of this 
phænomenon, I imagined, that it was not very high 


in the atmoſphere; but ſhould be induced to think 
otherwiſe, if credit is given to the following extract 
from the public papers. Gentleman's Magazine for 


March 1754. p. 141. 


te Dublin, February 26. Between ten and a 


at night a meteor appeared in the ſky, which aroſe 


ce in the weſt, and reſembled two 3 bodies, 
„ which ſeemed to run at each other with great ra- 


« pidity; illuminated the whole 2 and 
* continued about four ſeconds.” | 


This account ſeems to be ſo much blended with = 


ſuperſtition, that poſſibly the form and number of 
the appearance might be nothing elſe but the ex- 
travagant ſuggeſtions of a fearful imagination. The 
near agreement however in theſe two accounts, as 
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to the ſituation and time (allowing for the differehce 
between the meridians of Dublin and Hornſey), it 
being nearly half an hour paſt ten at Dablin when 
eleven here, makes it very probable, that it was one 
and the fame meteor ; which, if fo, is a proof, that 
its height in the atmoſphere muſt be N confider- 
able. 1 an - 


8 1 R, 
Your obliged jnmble aw 


William Hirſt, | 


XCII. 4 Lon from Monſieur Chirac, 
Member of the Royal Academy of Sciences 
at Paris, and F. N. S. to Thomas Birch, 
D. D. Secret. R. §. containing a Compa- 
Een between the Notions of M. de Cour- 
_ tivron and Mr. Melvil, concerning the Dif- 
ference of * bility of the Rays of 
Light. 


Read July 4, KN 8 I was peruſing the laſt dw of 

* the Philoſophical Tranſactions, I 
fell upon a memoir of Mr. Melvil, the ſubject of 
which having been handled in a book, that I pre- 
ſented ſome time ago to the Royal Society, from a 
friend of mine, and written upon a matter, which I 


had 
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had formerly ſtudied myſelf, I firſt examined whe- 
ther any notice had 99-6 taken of the things com- 
mon to both of the works, and to what * the 
two authors agreed together. 

The book I ſpeak of is a treatiſe of optics, com- 
poſed by Mr. le Marquis de Courtivron, of the 
French Academy of Sciences. It was publiſhed in 
1752, and preſented the ſame year to the Royal So- 
25 and conſequently has the anteriority of date 
with regard to Mr. Melvil's paper, which was read 
only the 8th of March of 1753. But I am far from 
imagining that he would have neglected citing Mr. 
de Courtivron, if he had had any notice of his book. 
As I do not doubt but the Royal Society would 
have ordered ſome mention of Mr. de Courtivrcn 
upon the ſame ſubject, if an account, ſufficiently cir- 
cumſtantiated, of his book had been read before that 
illuſtrious body, I hope a ſhort expoſition of the 


queſtion will not be amiſs. 

Both of theſe gentlemen thought of accounting 
for the difference of refrangibility, by the difference 
of velocity in the rays of light; 1 4 if it really 
agreed with the obſervations, would give a great 
ſimplicity to the theory of refraction, as reducing it 
under the ſame laws as the theory of gravity: 
whereas in the hypotheſis, wherein the particles of 
light are endowed with tendencies different from one 
another, one is obliged to multiply the properties of 
matter. 

Meſſieurs de Courtivron and Melvil went ſo far 
the ſame way, as to examine, whether the immer- 
ſions and emerſions of Jupiter's ſatellites could not 


3 afford 
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afford .the means of diſtingui ing the difference of 
velocities between the rays ef Teveral colours. 
- In fac, if, according to that hypotheſis, the red 
rays were fitter than the others, it poſſibly _ 
happen, that the ſatellite would appear of a 2 th 
colour in the beginning of the emerſion; I mean 
before the full time required for the Whole tranſ- 
miſſion of light from the ſatellite to s. 
As to the examination of the number of ſeconds 
between the propagation of the red and violet rays, 
the two authors differ widely; and I cannot help 
afferting, that Mr. de Courtivron's calculations are 
more ſurely grounded than the other's. 
Mr. Melvil ſappoſes, that the difference of velo- 
city between two forts of rays muſt be very near the 
difference of their fines of refraction, where their 
fines of incidence are the ſame. From whence he 
concludes, that, as the fine of refraction of the red 
rays is about y greater than the ſine of refraction of 
the violet ones, the velocity of the firſt rays muſt 
alſo exceed the velocity of the ſecond by about . 
He indeed gives thoſe proportions as only being 
nearly the ſame ; for, fays he farther, to know ex- 
actty the ratio of the velocities from the fines of re- 
fraction, the following problem fhould be reſolved, 
which he propoſes to the learned: 
Hf two bodies fall, in equal angles of incidence, 
+ on a ſpace terminated by parallel planes, in which 
© any power acts perpendicularly to the planes (ac- 
© cording to the hypotheſis in prop. 94. lib. x. of 
« the Principia), the ratio of the fines of the emer- 
+ gence to the common fine of incidence, and con- 


ſequently 
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N ſequent! TY one. another, 8 en Pn 
« mine the proportion of their velocities at the time 
<« of their incidence on the firſt plane,” 

But as the inveſtigation of the curve deſcribed by 
the rays of light, in any hypotheſis of attractive 
power, has been publiſhed long ago (at leaſt by me 
in 1738), and by ſuch a method, as leads to the fo- 
4 of Mr. Melvil' problem, I do not doubt but 
if he had ſeen that method, he would have reſolved 
the problem, which he propoſes, and perceived what a 
conſiderable difference there is between the 
of the velocities, and that of the ſines of refraction. 
Mr. de Courtivron, who has made uſe of my ſo- 
lution, is arrived at the following reſult : 

If þ denotes the ratio of the fines of incideoce to 
the ſine of refraction for one of the colours, and? 


2 3 
the ſame ratio for any other, IF = to * 2 
will expreſs the ratio, which the velocity of the firſt 
rays bears to the velocity of the others. 

Now, in order to make uſe of ſuch a theorem, 
if p and q are made equal to J and 28, which are 
the proportions between the fineq of incidence and 
reftaction for the red and violet rays, the ratio of 
the velocities ſought will come out in even num 
bers, that of 45 to 44, which differs entirely from 
Mr. Melvils 

Thus, if Mr. Short s obſervations have led bim to 
conclude, from Mr. Melvil's principles, that the dif- 
ference of refrangibility cannot be cauſed by the dif- 
ference of velocities (when the motion of light is 
performed in the manner of a projectile), how ſurer 


7 F 2 may 
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may not his aſſertioñ be after Mr. de "ENG s cal- 
culation, they give a t af time conſi- 


derably greater? 


* 9 am, with the greateſt re gard, 6 
var N 443 ON | Revere Sir, | | . * : 6 
W 85 | Your moſt humble | | 
June 0 %% and obedient ſervant, 


Clairau 6 


XCIII. 4 _ 10 the Ri Ricks H. 3 
the Earl of Macclesfield, Preſident of the 


Royal Society, concerning ſome new elec- 
trical Experiments, 9 John — * A. 
and F. R. S. 75 


My Lord, . 
Read Nov. 14, A\ S electricity, ſince the diſcovery of 
NOT -- it in the clouds and atmoſphere, 
is become an intereſting ſubject to mankind ; your 
lordſhip will not be diſpleaſed with any new expe- 
periments or obſervations, that lead to a farther ac- 
quaintance with its nature and . 
I) he reſinous and vitreous electricity of Mr. Du 
Fay, which aroſe from his obſerving bodies of the 
one claſs to attract, what thoſe of the other would 
repel, when each were excited by attrition ; received 
no light till the publication of the ſecond part of Mr. 
Franklin's experiments ; wherein it appears, that the 
one 
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one kind of bodies electrify poſitively, and the other 


negatively ; ; that excited: glaſs throws out the elec: 
tric fire, and excited ſulphur drinks it in. But no 
reaſon has. yet deen afſigned, why vitreous bodies 
ſhould receive, and reſinous bodies part with this 
fire, by rubbing them. Some perſons indeed, of 
| conſiderable knowlege in theſe matters, have ſup- * 
poſed the expanſion of glaſs, when heated by friction, 
to be the cauſe of its receiving more of the electric 5 
fluid than its natural ſhare; but this ſuppoſition cannot 
be made with regard to bodies of the other ſort, ſuch 
as ſulphur, 3 Ec. which part with it when 
treated in the ſame manner. The following experi- 
ments, firſt made at the latter end of December. 
1753, and often repeated fince, may perhaps caſt 
new light on this difficult ſubject. 

Having rubbed a glaſs. tube with a piece of thi | 
Wau. and flower AY emery mixt with water, till 
its tranſparency was entirely deſtroyed; after making 

it perfectly clean and dry, I excited it with new: flan- 
x6. f and found it act in all reſpects like excited ſul- 

ohur or ſealing- wax. The electric fire ſeems to iſſue 
Eo the knuckle, or end of the finger, and'to ſpread 
itſelf on the ſurface of this tube, in the beautiful 
manner repreſented at A and B in Fig. 1. Plate 32. 

If this rough or unpoliſhed tube, be excited by a 
piece of dry oiled filk (eſpecially when rubbed over 
with a little chalk or Whiting), it will act like a 
glaſs tube with its natural poliſh. And in this caſe, 
the fire appears only at the knuckle, or end of che 
finger; where it 1s. very much condenſed before T4 

enters; as at A and. B in Fig. 7 5 | 


Bat 


A 
o 
b 9 
by \ 
f . 
0 | U 
* 
0 
1 
| 
* 4 
7 \ 
- # : 
bo . 
- 
15 
* 0 
74 


N 
— 


— —— — 4, — — 
— - a - a 25 
— —— 
5 = wi Ins Tron" * 
* E — * — 
. I * . — . 
- 


— * na 
2» nn — — Pr 
— — — 0 * * * — * 
— 7 = — - --- — 4 — . — — — 
— — 3 — 
5 —— — — 


RS — — 6 a 4 P * 2 
4 — a) 
a g 
0 We: ' a — 
A ˙ 2 K AC RAR 
—— Ji Lat = ACE . 
—.— ö 


— — — — 
—— — — 


— — — ———— — — ———— — —— — 


them: For if the poliſh be taken off one-half of a 
tube, the different powers may be excited with the 
fame rubber at a fingle ſtroke. And the rubber is 
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But if the rough tube be greaſed all over with 
tallow from a candle, and as much as poflible of it 
wiped off with a 'napkin, then the oiled filk will 
receive a kind of -oliſh by rubbing it, and after a 
few ſtrokes, will make the tube act in the ſame 


manner as when excited at firſt by flannel. 


The oiled filk, when covered with chalk, of 
whiting, will make the greaſed rough tube act again 
like a poliſhed one: but if the friction be continued 


till the rubber is become very ſmooth, the electric 


power will be changed to that of ſulphur, ſealing- 


wax, &c, 


Thus may the poſitive and negative powers of 
electricity be produced at pleaſure, by altering the 
ſurfaces of the tube and rubber ; according as the one 
or the other is moſt affected by the friction between 


found to move much eaſier over the rough, than 
over the poliſhed part of it. 


That poliſhed glaſs electriſes poſitively, and rough 


glaſs rubbed with flannel negatively, ſeems plain, 


from the appearance of the light between the knuckle, 
or end of the finger, and the reſpective tubes; but 


yet may be farther confirmed by obſerving, that a 


poliſhed glaſs tube, when excited by ſmooth oiled 


ſilk, if the hand be kept at leaſt three inches from the 


top of the rubber, will at every ſtroke appear to throw 


out a great number of diverging pencils of electric 
fire, as in Fig. 3. Plate 33; but not one was ever ſeen 
to accompany the rubbing of ſulphur, ſealing-wax, 


Sc. nor was I ever able to make any ſenſible altera- 
tion in the air of a room, merely by the friction of 


thoſe 
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. 
thoſe bodies: whereas the glaſs tube, when excited 
ſo as to emit pencils, will, in a few minutes, electrify 
the air to ſuch a degree, that (after the tube is carried 
away), a pair of balls, about the ſize of the ſmalleſt 
eas, turn'd. out of cork, or the pith of elder, and 
jung to a wire by linen threads of fix inches long, 
will repel each other to the diſtance of an inch and 
an half, when held at arm's-length in the middle of 
the room. But their repulſion will decreaſe as they 
are moved toward the floor, wainſcot, or any of the 
furniture; and they will touch each other when 
brought within a ſmall diſtance of any conductor. 
Some degree of this electric power I have known to: 
continue in the air above an hour after the rubbing of. 
the tube, when the weather has been very dry. 
The electricity from the clouds, in the open air, 
may be diſcovered in the fame manner, if the balls. 
are held at a ſufficient diſtance from buildings, trees, 
Sc. as I have ſeveral times experienced, 12 a pair 
which I carry in a ſmall narrow box with. a fliding 
cover, (Fig. 4.) fo contrived as to keep their threads 
ſtraight, and that they may be properly ſuſpended, 
when let fall out of it: and theſe balls will eaſily 
determine whether the electricity of the clouds or air 
be poſſhive, by the decreaſe; or negative, by the in- 
creaſe of their repulſion, at the approach of excited. 
amber or ſcaling-wax. T7” e 
To electrify the air, or moiſture contained in it, 
negatively; I fupport by filk, between two chairs. 
placed back to back, at the diſtance of about three 
feet, a tin tube with a fine ſewing-needle at one end 
of it; and rub ſulphur, ſealing- Wax, or the rough glaſs. 
tube, as near as I can to the other end, for three or 


four 


) 
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four minutes. Then will the air be 891 to be ne- 
gatively electrical; and will continue fo a conſider- 
able time after the apparatus 1s removed into another 
room. 

The air without-doors I have ſometimes known 
to be electrical in clear weather; but never at night, 
except when there has appeared an aurora borealis, 
and then but to a ſmall degree, which I have had 
ſeveral opportunities of obſerving this year. How 
far poſitive and negative electricity in the air, with 
a proper quantity of moiſture between, to ſerve as a 
conductor, will account for this, and other meteors 
ſometimes ſeen in a ſerene ſky, 1 ſhall leave to the 
curious in this part of natural philoſophy to deter- 
mine. That dry air at a great diſtance from the 
earth, if in an electric ſtate, will continue fo till it 
meets with ſuch a conductor, ſeems probable from 
this experiment: An excited glaſs tube with its na- 
tural poliſh, being placed upright in the middle of a 
room, by putting one end of it in a hole made for 
that purpoſe in a block of wood, will generally loſe 
its electricity in leſs than five minutes, by attracting 
to it a ſufficient quantity of moiſture, to conduct the 
electric fluid from all parts of its ſurface to the floor. 
But if, immediately after it is excited, it be placed 
in the ſame manner before a good fire, at the diſtance 
of about two feet, where no moiſture will adhere to 
its ſurface, it will continue electrical a whole day; 
and how much longer I know not. It may not be 
improper to mention here, that if a ſolid cylinder of 
glaſs be ſet before the fire till quite dry, it mayas eaſily 
by excited as a glaſs tube, and will act like one in 


every 


7851 
the firſt ſtroke will make it ſtrongly 


every reſpect: 
electrical. 
In a paper I laid before the Royal Society, on the 
6th of December laſt, I conjectured, that the electri- 
city of the atmoſphere might be obſerved even in the 
winter ; which I have ſince found to be true: for in 
the ſucceeding months of January, February, and 
March, my apparatus was electrified no leſs than 
twenty-five times, both poſitively and negatively, by 
ſnow, as well as by hail and rain; and to almoſt as 
great a degree, when Fahrenheit's thermometer was 
between 28 and 34, as I ever knew it in the ſummer, 
l in a thunder- ſtorm. 
1 I ſhall be glad, if theſe obſervations and experi- 
ments may engage perſons of more Kerr and ſupe- 
rior abilities to purſue this inquiry ; as it is highly 
probable their reſearches would [A rewarded by 
_ uſeful p< I have the bonour to be, 


My Lord, 

3 Vour Lordſhip 8 moſt obedient, 
Spital-Square, 
Nov. 11,1754 and obliged humble ſervant, 
John Canton, 


[7%] 


XCIV. Part of a Letter Haw Chaney Hart, 
M. D. to William Watſon, F. R F. giv- 
ing ſome Account of the Effects of Eleciri- 
City in the County Ho o/pital at Shrewſbury. 


ET Salop, Nov. 5, 1754. 
Read Nov. 14, * FE 1 tried the effects of elec- 


. tricity in many different caſes, 

though I cannot. ſay, that we have had much ſucceſs 
in its uſe, except in the caſe of one woman, whoſe 
left arm had been paralytic ſome years, and remained 
ſo, notwithſtanding- all the endeavours uſed to re- 
medy it, ſo as to be ever abſolutely motionleſs, and 
ſenſeleſs of heat, cold, or pain. This patient had 
her arm electriſed frequently, and the ſparks drawn 
from it, and the greateſt blows given to it for many 
days ſucceſſively, whereby in about eight or nine 


days time her arm grew ſenſible of pain and warmth, 


Sc. and ſhe had ſome little motion of her 6ngers, 
being able to graſp any thing with her arm down, or 
before her; but ſhe * not lift it up to her head 
any better. This encouraged us to continue the elec- 
triſing three weeks or a month longer; in which 
time ſhe had got ſome little ſtrength in her arm, 
could open and ſhut her fingers, and lift it half-way 
to her head: but the pain ſhe had from the electriſ- 
ing, and the fear that increaſed continually of new 
thocks, made her obſtinately to reſiſt uſing it any 
longer; and ſhe choſe, ſhe ſaid, rather to remain pa- 
ralyaic than undergo ſuch operations any more : for 
which reaſons ſhe was * out of the . 
W 


I) 
with- ſuch little relief as is above-mentioned, and I 
never have heard more of her. I with indeed ſhe 
had tried it a while longer, as it bid fo fair to do her 
ſervice; and this was the only caſe, which gave us 
any reaſonable hopes from its uſe. 
Another young girl, about ſixteen, whoſe right arm 
was paralytic, on being electriſed the ſecond time, 
became univerſally paralytic, and remained fo about 
a fortnight; when the increaſed palſy was removed 
indeed by the medicines, which her caſe indicated ; 
but the firſt diſeaſed arm remained as before. I 
ſhould have mentioned too, that this arm was greatly 
waſted, in compariſon of the other. However, not- 
withſtanding the former bad accident, I had a'mind 
to try the electricity on her again, which we renewed, 
and after about three or four days uſe; ſhe became 
the ſecond time univerſally paralytic, and even loſt 
her voice and tongue, and with difficulty could ſwal- 
low: this confirmed me in my opinion, that the 
electric ſhocks had occaſioned theſe ſymptoms. We 
therefore omitted it, and the girl, though ſhe grew 
better of her additional palſy (for ſo I call it), re- 
mained as bad as before of her firſt; and, after about 
four months repeated courſe of medicines of dif- 
ferent kinds on her, ſhe was diſcharged incurable, 
and ſtill remains as bad as ever. *** 
I ̃ beſe, Sir, are the only two caſes worth noticing, 
that have occurred to me, wherein it can be ſaid to 
have produced any remarkable effects at all: for on 
numbers of others, that have experienced it, I have 
not obſerved any thing happen, except that, when the 
affected palſied limb is touched with the electrical 
conductor, a convulſive motion is produced imme- 
. 5 G 2 diately . 
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Read Nov. 21, 


| To 
diately ; but this is over very ſoon, and they have 
all remained as motionleſs and bad as before. And 
the ſecond caſe above-mentioned has made us here 
very cautious in proceeding to its uſe in many pa- 
tients, for fear of bringing on worſe ſymptoms than 


they had before, * it. 


XCV. . Letter from the Reverend William 
Brakenrid ge, D. D. and F. R. S. to George 
Lewis Scot, E/q; F. R. S. concerning the 


Number of Inhabitants with the London 
Bills * M. ortality.. 


Dear Sir, 


8 I have lately had the curioſity to 
conſider, the number of 3 


1754. 


in London and Weſtminſter, whether they increaſe 


or decteaſe; I preſume to ſend you the obſervations 
I have made. For as no one underſtands numbers 
better than yourſelf, your approbation will much 


confirm me in my opinion, and perhaps have weight 


with many others; when you can eaſily find out any 
paralogiſm or miſtake, that I may have made. And 
if you can ſpare any time from your great employ- 
ment, to think upon the ſubject, and to reclily any 
thing that may be amiſs in my method of compute- 
ing; ; it will be very obliging. 

J have conſulted the yearly bills of mortality for 
the laſt fifty years, which 1 imagine will be ſufficient 
for my purpoſe ; and from them I have extracted all 
the numbers of the baptiſms and burials, both 2 

© 
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the walls of London, and at large within the bills : 
for I thought that within the city walls, where the 
number of houſes is nearly known, the baptiſms and 
burials might be very uſeful to reaſon upon, concern- 
ing the whole inhabitants both within and without. 
And becauſe it may be ſurer, to compute from a num- 
ber of years taken at an average, than from the num- 
bers in any one year as they ſtand in the bills; I have 
taken the ſums of the numbers, for each five years of 
the fifty, and then the fifth part of each of theſe ſums ; 
which will at a medium be the number for any par- 
ticular year. And in like manner, I have taken the 
ſums of the numbers for each.ten years, and the tenth 
part of each of the ſums will be the number for any 
year, at an average. And the numbers ſo found will 
appear thus : 


Years. 


Baptiſms. Burials, Baptiſms, Burials. 


1704— 8 1870 2553 15867 22103 
1709—13 1805 2551 15288 21701 
1714—18 1890 2706 17586 24041 
1719—23 1871 2719 18360 26978 
1724—28 1829 2727 18442 27670 
1729-33 1578 2532 17452 20207 
1734—38 1406 2242 16702 26165 
1739—43 1221 2397 15034 28219 
1744—48 1062 1989 14402 23884 
1749—53 1087 1790 14850 22006 
1704—13 1837 2552 15577 21602 
1714—23J 1880 2712 18073 25b0g 
1724—33 1703 2647 17920 27168 
1734—43 1313 2320 15898 27192 
1744—53 1074 1890 14626 22945 


Where 
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Where the numbers are ranged in five columns; 
The firſt denotes the years, the ſecond and third the 
baptiſms and burials within the city walls, and the 
third and fourth. ſhew the baptiſms, and. burials at 
large within the bills. Thus, for inſtance, 2294.5 is 
the number of burials, at a medium, for any of the 
ten years within the bills from 1744 to 1753 inclu- 
five. And in like manner, 122 1 is the number of 
baptiſms for any year, at an average for five years, 
from 1739 to 1743 incluſive, and fo of others. The 
numbers above the line are computed for five years, 
and thoſe below are for ten. 

In the burials it is always to be conſidered, that 


there are perhaps 2000 more, than what the bills re- 


preſent them. For there are burying- grounds be- 


longing to the Proteſtant Diſſenters, the Quakers, and 
the Jews; of which there is no account taken, and 


conſiderable. In the firſt of witch i in 


that are very 


Bunyan-Fields, I have been informed there are about 


400 burials in the year, and in the others, together, 
there may be about 400 more; which ſum of 800 
we may ſuppoſe comes from all parts within the bills. 
But I think the one-half, viz. 400, muſt at leaſt 


come from within the city ; where there are moſt 


Proteſtant Diſſenters and Jews. So that 400 may 
always be added to the burials, within the city. It is 


likewiſe to be remembered, that both from within 
and without the city, a great many burials go out into 


the country, of which there is no notice taken. But 


from what I have obſerved, if we were to ſuppoſe, 


that there are 1200 in the whole. carried out into the 
country, over and above the 800 mentioned above, in 


the nbd I ſhould 1 imagine that to be the 


out- 


1 p L 792 ] 

outmoſt. And therefore in our calculations we half 
ſappoſe 2000 burials yearly, more than in the bills at 
large. And which, whether we are exact enough or 
not in the ſuppoſition, will by no means hinder us to 
diſcover the increaſe, or decreaſe of the people. 

It is next to be obſerved, that in the bills the bap- 
tiſms are always about two-fifth parts at leaſt, leſs 
than the burials, with the numbers added to them 
above-mentioned ; and that this difference within 
the city ſeems continually to increaſe, fo that it is 
much greater now than it was ſome years ago ; which 
appears plainly to ariſe from two cauſes; the number 
of Diſſenters of various denominations, and the mul- 
titude of people that live unmarried. But I think it 
is rather owing to the laſt: for in London and Weſt- 
minſter the one-half of the people at leaſt live ſingle, 
that are above twenty-one years of age; which muſt 
prevent almoſt as many more births, that might be 
reaſonably expected. And this is not mere conjec- 
ture; for I have had ſome proof from a particular 
detail given me. of one pariſh within the city; 
where the greater part of thoſe that are above that 
age are fingle. In the natural ſtate of mankind it 
ſeems plain, that the number of births ſhould be 
greater than the burials, and I believe that in many 
pariſhes in the country they are near double. I found 
it ſo in the Iſle of Wight, where I lived ſome time, 
and had an opportunity to ſee their regiſters; for there 
the -births were generally near double. And even in 
London, before the great fire in 1666, it appears, 
from ſome parith regiſters, that the baptiſms were 
near about equal to the burials, and never afterwards: 
the reaſon of which I do not underſtand, unleſs it 


* 


1792 | 
be that more people were then married, and that 
from that time there was a greater confluence of 


ſtrangers: for there certainly were more Diſſenters at 
that time than ever after. OE DIP] 
It is farther to be obſerved, that in the bills from 
the year 1704 to the year 1728, without the city, 
both the number of chriſtenings and burials conti- 
nually increaſed ; and that from that time to 1743, 
they continued nearly the ſame ; but that after 1743 
they gradually decreaſed till this time ; which plainly 
ſhews, that the inhabitants were increafing till about 
the year 1728 ; and that from thence to 1743, they 
remained in the ſame ſtate nearly; but that after- 
wards, during the laſt ten years, till 1753, they were 
conſtantly diminiſhing. For it is evident, that the 
number of inhabitants muſt always be in proportion, 
to the number of births, and burials conſidered to- 
gether. And hence it appears, that the cities of Lon- 
don and Weſtminſter, were in the moſt flouriſhing 
ſtate, with regard to numbers, from 1728 to 1743, 
and that they are now paſt their height, and in the 
ſame ſtate they were in the year 1708 ; and the firſt 
| decreaſe ſeems to have been at the beginning of the 
laſt French war, which was in 1 Within the 
city walls the number of the inhabitants do not 
ſeem to fluctuate, in the ſame periods of time, as 
without ; for the moſt numerous ſtate of the city, 
appears to have been from the year 1718, to the year 
1728, and then after that they have been continu- 
ally decreaſing : ſo that when they were moſt nu- 
merous within the walls, they were not then arrived 
at the height without ; and when they were in the 


higheſt ſtate without, they were diminiſhing in the 
City. 


7531 


city. Perhaps the vaſt number of new buildings, 
within the liberties of Weſtminſter, may have in part 
cauſed this diminution. And as from the year 1718, 
within 'the city, the chriſtenings have been ſo re- 
markably decreaſing, that they are now but three- 
fifths of what they were at that time, and the buy 
rials are likewiſe diminiſhed above one- fourth in the 
laſt five years; this ſecms to ſhew that the inhabi- 
tants within the city walls muſt be 'near e 
fewer, than they were in the year 1718. 
| Now, in order to calculate the 23 of zb 
tants, it will be neceſſary to obſerte, that in a year 
in London there generally dies one perſon in thirty. 
This Sir William Petty has long ago obſerved; and 
I have found it to be near the truth, upon conſulting 
my pariſh regiſter. For in the pariſh of Baſſiſhaw, 
London, there are not above 800 people, as appears 
from an account that I had lately given me: And 
the-burials for the laſt ten years in the whole amount 
to 262; which at a medium gives 26 for one year, 
which is the thirtieth part of 800 nearly. In ſome 
Pariſhes 1 in London there die more than in this pro- 
portion, as in St. Giles's Cripplegate; and in . wad 
in the out-parts of the town there die fewer; but 
I believe, in general it will hold true, in and about 
the city. In the. town of Breſlaw in Germany, from 
which Dr. Halley formed his famous table for the 
probabilities of life, there die about two in fixty-nine, 
that is leſs than one in thirty-four ; as is plain from 
an eaſy computation. But there certainly die more 
than in that proportion, within the penn 64 bills; for 
it appears, that one-third at leaſt of- the children dic 
under two years of age; whereas at Breſlaw there die 


5 H under 
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whdes that ape, only one-fifth z and therefore the dif- 
ference being two-fifteeaths, or four-thirtieths, there 
dio four io wig more — than at Breflawe, 
under two. years of age. 
- In the country the caſt is very different; for there 
does not die above one in fifty, m healthy places. Sir 
William Petty has likewiſe obſerved this, and I have 
found it true. For in the pariſh of Newchureh i m 
the Ic of Wight, where I refided fome time, there 
are about goo people, and there does not die, at a 
medium, above cightecn yearly; which is one in fifty 
exactly. And I believe this will be found to be 
nearly the fame, in moſt of the counties in Britain, 
where the people do not live in great towns ; which 
ſhews the great difference between the effects of the 
air, in London and the country, - 

If then it be allowed, that in London and Weſt- 


minſter there dies one in thirty, it will be very eaſy 


to make a calculation of the whole number of 


the people nearly, that are within the bills. For if 
we take the number of burials at an average for 
| ſome years, and multiply that by 39 the — 
muſt be the number of the people. hus if we take 
the number of the burials, at large within the bills, 
for any one of the laſt ten years, at a medium, from 
1744 to 1753 incluſive, to be 22945, and add to 
this 2000, for thoſe burials omitted in 4 bills, as is 
ſuppoſed above, the total will be 24945, ade bu · 
rials within the limits of the bills, for 4 at 

1753; and then multiply this by 30, ut 
745350 will be the x: 4 2 of pA pron 
nearly, at preſent. But if we take 27 192, the num- 
ber of the burials, = > for any one of the 
ten 


| . 
ten years preceeding 1743 incluſive, and add to this 
2000, as above; the whole of the burials at that time 
within the bills will be 29192, which being multi- 
plied by 30 gives 875760, for the number of the 
1 people at the year 1743. And therefore the inha- 
itants are fewer now than they were in 1743, by 


| for ten years, to avoid any uncertainty, that might 
ariſe about a computation for a ſingle year. 
If we were to try the ſame calculation, 


by taking 


and alſo for five years to 1743 inclufive, the differ- 
ence will be greater. For the numbers at theſe two 
times will be 720180, and 906570, of which the 
difference is 186390; ſo that the people would ap- 
pear fewer at 1753 than they were in 1743, by 

186000. But this is not ſo much to be depended 
upon as the numbers above; becauſe there were two 
extraordinary bills at 1740 and 1741. Or if we 


London than at Breſlaw, that is one in thirty-four, 
ſtill the difference would be greater than we found 


ten years, at 1753 and 1743, as above, the numbers 
would at theſe two times be 848130 and 9925 8, of 
which the difference is 144398; ſo that it ſeems 
plain, if the bills are to be 3 upon, that there 
is a decreaſe of the people ſince 1743 of above an 
hundred thouſand, and that at preſent the number is 
about 740000. And this decreaſe has been annually 
continued: for if we try the thing farther, at the di- 
ſtance of five years, and take at a medium for five 
vears, the burials for 1753 and 1748, the numbers 

5 H 2 will 


127000. I have taken the numbers, at a medium, 


the burials, at a medium, only for five years to 1753, 


Thould imagine that there might not more die at 


at firſt, For taking the burials at an average for 
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will come out 720180 and 776520; of which the 
difference is 36340, the number decreaſed for the 
laſt five years. 

There is another way of computing from the 
number of houſes; but I think this not ſo certain as 
the other. For here are two difficulties, to aſcer- 
tain the number of houſes, and to fix on the num- 


| ber of perſons for each houſe. As to the laſt, Sir 


William Petty thought we might allow eight perſons 
to a houſe ; which I have found to be a miſtake. I 
have made an experiment of it, and got an exact 
account of the numbers in each houſe in a certain 


pariſh in London; and I find that they exactly come 


to ſix in a houſe, empty and full together, for there 
is ſeldom above one in twenty empty. And as in 


that pariſh the people are in a middle condition, and 


ſome of them have a number of fervants ; .it may be 


preſumed they are in a middle ſtate with regard to 
numbers, between the very 
in the loweſt rank. This is alſo confirmed, if we 


great families and thoſe 


allow, as above, one in thirty to die yearly in Lon- 
don. For within the city walls there were 11857 
houſes in the 97 pariſhes, as appears from Mr. 
Smart's account, which was ſuppoſed to be very 
accurate at that time: But fince he publiſhed 
that in 1741, there are not ſo many houſes within 
the city walls ; for in many pariſhes there are houſes 


greatly enlarged, ſome rebuilt in place of two or 


three, and warehouſes made of others. I know 
ſome pariſhes in which there is one in twenty fewer 


than in his time. In others perhaps there is no al- 


teration. But I think they muſt, at an average, be 


diminiſhed three in an hundred at leaſt; and conſe- 
quently 


[797] 


ſequently there are about 3 54 fewer, and the num- 


ber of houſes within the city walls is about 11 503; 


number of inhabitants; which is nearly equal to 
the burials 2290 multiplied by 30, or 68700 ; 
taking the burials at a medium for ten years, and 
adding 400 as above. 

- The number of bonuſes within the bills may 
then be nearly come at, from the number of burials. 


ten years, at an average, within the city to be 18 90, 


and add 400, which makes 2290, we may ſay, if 


2290 comes from 11503 houſes, then the whole 
number 24945 of burials within the bills, having 
allowed 2000 as above, muſt come from 125302 
houſes. And there cannor be fewer ; for there are 
more burials within the city, in proportion to the 
baptiſms, than in the out- pariſnes; and therefore 


more burials in proportion to the number of houſes, 


which ſhews that the number of houſes cannot be 
leſs than 12 5302; which being multiplied by 6, 
will give 751812, for the number of people for this 
preſent time ; and it is nearly equal to the number 
748350 found above. 80 that the numbers pro- 
duced from theſe two methods being almoſt equal, 
this is ſome farther proof that our ſuppoſition of ſix 
perſons to a houſe, empty and full, is near to the 
truth. But if we fappols that the number of houſes 
within the walls is now: the ſame; as in Mr. Smart's 
time, 11857; then all the houſes within- the bills 
will be 129158, and the number of people 774948 
greater than 7483 50, found above, by 26 596; \ which 
is not much in ſuch calculations. 


Sir 


which being multiplied by 6, gives 6 9018, for the 


For if we take the number of burials, for the laſt 
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Sir Wilkam Petty likewiſe fays, that he was in- 
formed there weve 84000 houſes tenanted with» 
in the bills, in the year 1682, in which he wrote; 
and if ſo, the number of houſes ſtem to be increaſed, 
near one-third ſince that time. according to 
our way of computing, to ſuppoſe ſix to a houſe, 
empty and full, there could not be more than 
og at that time; which is leſs than the 
number we found above far the preſent time, 748350, 
by 246350. But now, inſtead of increaſing, we are 
eating; for ſince the year 1743 the inhabitants 
have been annually Jieminiſhed ; by which it appears 
that this great city is paſt its height, and is rather 
upon the decline with regard to numbers. And 
Hence we fee how far Sir William was miſ⸗ 
taken, who imagined that it might increaſe continu- 
ally till the year 1800; when the number of people 
would be foe millions, that is near ſeven times as 
1118 much as they are at preſent. 
iy | 1 1 Now, to accbunt for this decreaſe * may be 
. 0 various conjectures: I think three cauſes may be aſ- 
„ r Qne may be 
the vicious cuſtom that has ;prevailed of late years, 
among the lower people, 42 drinking ſpirituous li- 
quors ; another the faſhionable humour of living 
fingle, that daily -increaſes ; and a third may be the 
great increaſe of trade in the northern parts of Rri- 
tain, that keeps the people there employed at home, 
that they Have ao occaſion, as formerly, to come 
hither for buſineſs; and it were to be wiſhed that 
this cauſe was the moſt prevailing. But whatever be 
che cauſe, it ſoerns plain to ame, that it could not be 
the late French war, as ſome d Wnagine. For by what | 


was 


bY 


there is a greater number of ſuch, than was ten years 


this 
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vas ſhewn above, there has bean a deereats af 
56000. fince the: year: 1749, after the pea; but if 
the war had been the cauſe, there ought rather, ta 
have been an increaſe after it. And as in the whole, 
we could not have loſt more than 1 50000 in the 
war by land and fea, of which there was not one- 
fifth, or 3000, taken from about the city ; this can 


never account for 64000, the decreaſe before the 


year 1248. In the former war, between 1202 and 
1717, the city never decreaſed, but continually in- 
creaſed: from which one would | imagine that the 
laſt war could nat diminiſh its numbers. 

Nor can this decreaſe in the bills be accounted 
for, from à greater number than formerly leaving 
the town in ſummer ; becauſe it does not appear that 


And if it 


could be allowed that th 


e number 


* 


was greater, it can never be thought that it can 
amount to 120000 more than in year 1743. 


It is true, this decreaſe. may appear fuprifing to 
ſame, when they fee the. number ef new buildings 
in Weſtminſter, continually increaſing ; hut then, on 
nr 
there are a great number of houfes d, ar r- 
built, in place of to or theee-others, as mevtioned 
above; and others falling in, and empty, about the 
eaſtern parts of the city: ſo that far the: laſt twenty 
years the inhabitants ſeem anly to be moving, frum 
the eaſtern to the weſtern. parts of tha tows, aud not. 
increaſing. 

And now, Sir, 1 ans afraid I have tixed you with: 
long letter, in which 1 have cndeavauacd to re- 


preſent the preſent: circumitances. of this great ins 
wh 


Rey 
with regard to numbers, and, if I have committed 
any miſtake, I hope your uſual goodneſs will ex- 


cuſe, 
Dear Sir, 
* 20, Your moſt obedient ſervant, 
1754 


Wr. Brakenridge. 


XCVI. A Letter from Mr. William Watſon, 
F. R. S. to Charles Gray, of Colcheſter, 
o a large Calcu- 


Eg; F. R. S. in relation to a 


bus found in a Mare. 
Dear Sir, London, July 26, 2754. 
Read Nov. 21, I Take this opportunity, by your means, 
75% of ſending back to its owner, who is 


fo unwilling to part with it, the ſtone taken out of 
the belly of the mare, which you were ſo obliging 
as to ſend me. I ſhould have been glad indeed to 
have been informed preciſely, from what part of the 
abdomen of the mare it was taken; but this you 
was prevented from tranſmitting to me, on account 
of the ignorance of the perſon, who opened the 
mare, and who ſaid, that the ſtone was found in or 
near her kidneys; though I am of opinion it was 
formed in the inteſtinal tube. As there are at preſent 
no ordinary meetings of the Royal Society, I was 

prevented from laying this ſtone before that learned 

body: I ſhewed it however to ſeveral of the gentle- 
5 men, who, with myſelf, agree, that a ſtone, large 


4 
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üs this is a very great curieſity. It is compoſed of 
5 N and its' figure is that of an oblate 


ſpheroid, whoſe greateſt diameter is eight inches and 
an half; its leſſer eight inches. It ſurface is ex- 
tremely regular, but appears in ſeveral of its parts, as 
though it had been corroded by ſome acrid men- 
ſtruum; and in a place or two, where the external 
lamina is quite worn away, and the lamina imme- 
diately underneath it poliſhed during its continuance 
in the mare, the calculus has great reſemblance i in 
colour to occidental bezoar. 5 

This ſtone weighed in air F Aden — twelve 
ounces avoirdupois ; in water fix pounds: ſo that its 
ſpecific gravity to that of water is nearly as eight to 
five. And you may obſerve, that it is not only conſi- 
derably lighter than any foſſile petrifaction, but much 
more ſo than many animal ; ſome human calculi, 

when freſh extracted, being to water as two to one. 
With regard to its bulk, it is the largeſt I remem- 
ber to have been obſerved, except one preſented to 
the Royal Society in the year 1737, which was taken 
out of the ſtomach of a dray-horſe, belonging to Sir 
Henry Hicks, Knt. at Deptford, and which weighed 
nineteen pounds avoirdupois, excluſive of the out- 
ward ſhell or cruſt, which was broken off in ſeveral 
pieces. Both theſe ſtones were in appearance like a 
pebble, and formed of different laminæ. The greateſt 
circumference of that you ſent me was ſomewhat 
more than twenty-ſix inches; that of Sir Henry 

Hickes's twenty-eight. 

Sir Henry Hickes's horſe was twenty-two years 
old; and, for eleven or twelve years before he died, 
frequently was obſerved to be in violent pain: but 
£3 — 


1 $02 ] 

the mare, 3 by 
fixteen years old, gave no of being in pain till 
about theeo months before her death, whea ſhe would 
frequently lie down, and roll about. And it is the 
more extraordinary, that, large as the ſtone was (and 
it muſt have been very large for a long time) it did 
not diſable the mare from doing her ufual work for 
a more conſiderable time before her death; which 
did not ſeem to be occaſioned by the ſtone, the dying 
near her foaling-time; nor fo far diſturb her oeco- 


nomy, as to prevent her propagating her ſpecies. 
d, our moſt ay Pre- 


The Earl of Macclesfie 
ſident, Dr. Birch, and ſeveral of our friends, who 
have ſeen this ſtone, join with me in thanks to you 
for this communication. 

In the year 1746, his Grace the Duke of Rich- 
preſented to the Society a ſtone found in the 


ſome other ſtones, found in the inteſtines of a mare, 
which were poliſhed like bezoar. It was very re- 
markable, that two of theſe ſtones, when ſawed 


an iron nail, as a nucleus. 
| I ſhall embrace every opportunity 
that I am, with the greateſt reſpect, 


Dear Sir, 
Your moſt obliged and obedient ſervant, 
— W. Watſon. 
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of the preſent letter, though 


colon of a horſe, the circumference of which was 
fixteen inches. His Grace at the ſame time preſented 


aſunder, were found to have been formed each upon 
of ſhewing you, 
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XCVIE. 4 Diſſertation on the Belemnites, 5s 


a Letter to Smart Lethieullier, Efguire, 


F. R. S. by Mr. Guftarus Brander, 
"MAS 


SIR, 


_— FT is owing to the pleaſure of forme 


ſubject of natural hiſtor 


always fure to profit), that I now take the liberty to 
offer you my ſentiments concerning the belemnites. 
The belemnites is a foſſil, that has hitherto per- 


plex'd the naturaliſts of all countries: it has been 


treated of by various authors, and in turn been 
' aſcribed to all the three kingdoms of nature; but, 
hi nar yes, the road to truth ſtill open, I am en- 


— to deliver it as my opinion, that it be 
the teſtaceous part of the animal kingdom, 
the family of the nautili. The nautilus, or failor, is 

2 concamerated ſhell, with a ſyphunculus running 
through every cell, fee Tab. XXXIV. Fig. 1. The 
unculus, and the concamerations, are the generi- 
cal character of this tribꝭ, and are ſuppoſed to ſerve 
the animal to buoy up its ſhell, by which means it 
can ſwim or fink at pleaſure. 85 
Thoſe that are curv'd are very common both in 
the recent and foffil ſtate : the ſtrait ones have hi- 
therto only been met with foſſil, and are common 
enough in Sweden, Livonia, and feveral parts of 
Germany; and have, by naturaliſts, been called or- 


1 thoceratitæ; 


to 


late converfations with you, upon the 
in general (in which Iam 


ouraged to reſume the ſubject once more, and beg 


and to 
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thoceratitæ; nay, I have ſeen ſome in Dr. Maſon's 
private collection at Cambridge, which he told me 
were found in England, and, I think, came from 
Whitby; the character of which being exactly the 
ſame with the nautili, I make no ſcruple to claſs 
them together. 

Whoſoever will examine nicely bodies of any ge- 
nera, will have a difficulty to ſay, where they begin, 
and where they end; the gradation is ſo inſenſible, 
that they muſt be bewilder d. 


From the orthoceratitæ, which is undoubtedly a 


| ſpecies of nautilus, we gradually proceed to the be- 
lemnites. The orthoceratizes 3 is a ſtrait concamerated 
ſhell, ending in a point ; ſome of which I have ſeen 


in tone eighteen inches long; ; ſee Fg. 2, 3. 4 fo 


and 12. 
The nucleus, or alveolus, o the belemnites i is like- 


wiſe a ſtrait concamerated ſhell or body, exactly 


reſembling the other in ſhape and ſtructure, but of a 


ſmaller ſpecies, Fig. 6 and 10; and, I think, from 
the very great analogy, may reaſonably be deemed to 


be of the ſame family. 


In the conic cavity of the belemnites, Fig. 7. that 


contains the nucleus, it is very common to obſerve 


viſible marks of a ſhelly ſubſtance, as a farther con- 


firmation that the nucleus was a teſtaceous body. 
And now a word as to the belemnites itſelf, the 
counter- part to the other. 
It has indeed been truly matter of ſpeculation, 
how that huge ſolid ſubſtance called the belemnites, 
excluſive of the nucleus, could be formed; and how 


it happens that ſome ſhould have the nucleus within 


them, others not; the cavity to contain the ſame in 
ſome 
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ſome very ſmall, in others ſcarce or not at all vi- 
_ fable. 

Theſe, I think, are the main difficulties, all which 
I ſhall endeavour to elucidate; but muſt firſt ac- 
knowlege myſelf obliged to Monſieur de Peyſonnel, 
and particularly to my worthy and ingenious friend 
Mr. John Ellis, F. R. S. for their curious obſerva- 
tions on the nature of coral, upon which this latter 
part of my hypotheſis is founded. They have, I think, 
plainly demonſtrated, that many bodies which we 
always took to be vegetable from their appearance, 
are really animal, and conſtructed by the polyp ; and 


marine plants, are thick beſet with a prodigious 
quantity of ſeedling-ſhells (too ſmall for the naked 
eye to ſee), cloſe by each other, as diamonds in a 


bodkin, ready to come forth in due time out of their 
ſeveral neſts or cellules; ſee Philoſophical Tranſ- 


actions, Vol. 47. pag. 445. and Vol. 48. Tab. V. 
pag. 115. Whereupon I very humbly ſubmit, if it is 
not highly probable that the teſtaceous tribe in gene- 


ral are generated like butterflies, and flies of all 


kinds, the one from a maggot, the other from a 


polyp? Nay, it appears preſumptive to me, that it 
mult be ſo with a great many. On which circum- 


ances I proceed, that as corals in general, from late 


obſervation, ſeem to be conſtructed by polypi, what 


inconſiſtency then to believe them to be the primary 


ſtate of all or moſt of the teſtaceous tribe ? If fo, it 


is almoſt beyond a conjecture, that the body called a 
belemnites (which, on being put into acids, is found 
to ferment in like manner as coral, and other creta- 


ceous 


that ſeveral coralline ſubſtances, hitherto reputed 


— — e 


againſt this opinion; more eſpecially as late authors 


which the nucleus ſeems to be the 3 ſtate. 


the bodies 


finew or fibre, extremely * and from the head 
proceeds a variety of claws, or arms, with which it 
_ catches its food, and re 


them * 


%% 
ceous bodies), is formed likewiſe by a palyp, from 


And I further ſubmit, whether this cohcamerated 
ſhell; or body, of which the belemnites. is. only the 


habitation, does not appear a ſtrong voucher fie this 


new hypotheſis, by more immediately leading us — 


to the connexion and manner of generation (perha 
particular to the teſtaceous tribe) by remaining tr" 
in its nidus all its life; whereas the generality quit 


them fo ſoon as they are able to ſhift for themſelves. 


is an. animal of the vermicular kind; 
ſome are long and ſlender, like a fine 


The poly 


of 


prepares its habitation, or 
chryſalis. They are without doubt of various ſhapes 


and textures, according (as I ſuppoſe) to the ſpecies 


of the animal that is hereafter to proceed from 
; and very wonderful it is, how ſo ſmall, ſo 
delicate an animal, ſhould. be capable of forming ſo 
large a body as the belemnites! but is not every par- 

ticular performance of nature equally the ſame to a 
diligent inquirer? ſo that I conceive the leſs cauſe 


have pretty clearly demonſtrated, that corals of much 
greater — are conſtructed by them. Some 


animals in the terreſtrial part of the creation, natu- 


; * aſſociate and herd together. Others — ſeek 


* Mr. 3 Baker, F. R. S. has very ingeniouſly delineated a 
kreat variety of ſpecies of them, in his treatiſes on the polyp, and 
upon the microſcope obferved in freſh water. 


folitude. 
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ſolitude. The fame 
thoſe of the aquatic ſyſtem: then why not among 
variety of coral bodies, where it ſeems in ſome as af 


thouſands ated in concert together; in others, where 


each acts for ĩtſelf; of which latter is the belemnites. 


The ſhape of the beleminites is generally more or 
leſs conic, terminating in a point, and of various co- 
lours, according to the juices of the ſtratum in which 
it lay : it has uſually a ſeam or fiſſure, running down 


the whole length of it, ſometimes filled with a creta- 
cCeous ſubſtance. In ſome it is in the middle or axis 


ſtitution ſeems compoſed of ſeveral conoid cortices, 


or cruſts, which, when broken tranſverſely, appear to 


proceed in ſtriæ or rays from the ſeam or centre; 
which ſeam I take to have been the habitation or cell 


of the animal in its polyp ftate, and in which the 
body was affixed ; or perhaps ferving as a ſyphuncu- 
las, in which was .a ligament that proceeded from 


the nucleus in tts perfect ſtate. . 
The cruſts that it is compoſed of, I ſhould appre- 


hend, denote certain periods in the age of the animal 3 


as the annual rings in a piece of timber, its age: but 


what thoſe periods are, we are unacquainted with; 
fee Fig. 7, 8, 9, and 11. 


The animals of the teſtaceous tribe in general, as 


until they have lived their ſtated time, or attained to 
good old age; and that is done by adding a new cruſt 
or lamina to it, as ſeveral, if not all the tubuli, the 
oyſters, and the nautili, witneſs (but theſe obſerva- 
tions are beſt made on foſſil bodies, when, by great 

length 


diſpoſitions we find impreſſed on 


of the body; in others on one fide. Its interior con- 


they increaſe in age, increaſe their ſhell in thickneſs, 
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length of time the immediate caufe of their adhefion 
becomes weakened, and diſplays to view their texture); 
after which they grow inactive and dull, the effect 
' of extreme old age, ſuffering, other marine bodies, as 
worms, oyſters, &c. to penetrate and affix themſelves 
to their outer coat. The like appearances we fre- 
quently meet with on belemnitæ, when the animal 
within, I ſuppoſe, was either wax d old, or dead; 
and is an additional proof that the body is of marine 
/ i | 
. one, that has made this part of natural hi- 
ſtory his ſtudy, muſt have obſerved, that the minu- 
tiæ, or exceeding ſmall foſſil ſhells, very frequently 
occur, and in the greateſt abundance, eſpecially in 
fine loam or clay proper to preſerve them: which 
ſhews that it was ſpring or ſpawning-time when the 
deluge overwhelm'd the country they were natives 
of. And that diminiſhes one of the difficulties con- 
cerning the belemnites, why ſome have the cavity, 
others not, or but very ſmall : for may we not attri- 
bute theſe ſeveral appearances to the different ages 
of the animal; as in the ſpring or ſpawning-time, 
and ſome time after, a thouſand ſmall fiſh appear 
in the water to one grown to maturity, or ſeedlings 
on the ſhores of ſhell-fiſn, to one at full growth? 
and, from a parity of reaſoning, is there not great 
likelihood to believe that>every bellemnites would 
have had a nucleus, if it had lived? and to ſuppoſe 
that deficiency to be cauſed by the deluge coming 
on, in the early part of the ſeaſon, in that ſpot 
whereof they are natives, before they had attained 
perfection? — ͥ —— 
Not that I doubt of there being the ſame variety 
of ſpecies among the belemnitæ as of any other tribe 
in 
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in the * kingdom, 2 are — that: 
but let us, for argument ſake, ſu man 
never would have had a nucleus, «my fill does yo 4 
hinder, but that the body itſelf might be formed by 
a polype, only of a different ſpecies from thoſe, that 
have the nucleus. And after all, if it ſhould yet be 
_ objected, that the animal, though ever fo ſmall, 
would retain the exact ſhape of what it would be in 
future, let them have recourſe to the fine collection 
of ſhells of my good friend Mr. Arthur Pond, 
F. R. 8. where they may trace many families of 
ſhells from their minute ſtate, and fee the regular 
progreſſions of the animal, till it has attained full 
growth; by which it will appear, that the reſemblance 
1s often very ſmall between their firſt and laſt ſtate. 
The country of the belemnitz is unknown to us; 
but there is great probability it is the ſame with that 
of the conchz anomiz in general, and ammonitæ; 
fince they are uſually found together, and are well 
ſuppoſed to be the inhabitants of deep or unknown 
JJ % 
And now, Sir, having had ſo frequent occaſion to 
mention the orthoceratitæ in the courſe of this ſub- 
ject, they being here rare and uncommon foſſils, I 
have given the figures of ſome few ſpecies of them, 
which perhaps may not be unacceptable, N“ 2, 3, 
47 5» and 12. 3 5 

If it ſhould be aſked, whether they proceed like- 
wiſe from a belemnites? I anſwer, that I ſuppoſe them 
to proceed from a polype like: the reft, but whether 
their parent polype formed itſelf a belemnites-like 
chryſalis or habitation (being a ſtouter animal), is 
more than I can affirm, although very probable, 
as the terminating point in them 1s as ſharp and fine 


5 K as 
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as the nucleus of the belemnites; and-it is obſerved, 
thet: al the turbinated ſhells increaſe their cireum- 
volutions from the point, or apex ;. but that is not 
the immedigte buſineſs of the preſent putpoſe, as 
nature has many ways to — ends. My de- 
ſign will be anſwered, if it ſhall only be thought, that 
I have evinced the belemnites to be an animal pro- 
duction, formed by a polype, as other coralline bo- 
dies; and its nucleus to be a concamerated teſtaceous 
| body, of the nautili genus, proceeding therefrom. 
Such is my hypotheſis of this hitherto not ſuffi- 
ciently explained body; which I candidly ſubmit to 


better judgments, to approve or reject, as reaſon ſhall 

e "Tam, with perfect regard, 

I 
Your moſt bedient humble Ae 


Guſtavus Brande er. 


London, Nor. 
14, 75 


| Deſeriptim of the PLAT E. 


N 1. A ſection of a common nautilus. 
2, 3. 5, and 12. Sections of orthoceratitæ. 
4. An orthoceratites intire. 
6. A ſection of a belemnites, with the nucleus, 
7. Ditto; without the cles 
| 8. An oblique ſection of a belemnites, to ſhew 
the inward ſtructure. 
9. A belemnites without a cavity, only a ſmall 
| perforation. | 
10. A nucleus of a odio, 


11. A belemnites, with a very ſmall cavity. 
| CXVII. 
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lately applied after —— with re- 


gard 10 the 1 its Species. By By 
Mr. William Watſon, F Ss. oy. 


| Read Dec. 5, HE latel - 
bh” ” agaric y applicd as a tas 

has been brought from France, I do not believe to 
be the common agaric of the oak, as has been ima- 
gined by the French ſurgeons. What is called the 


common agaric is a paraſitical plant, found growing 
upon the oak, and upon 


denominated by Caſpar Bauhin, Fungus in caudicibus 
naſcens, unguis equint figurs; of which touchwood 


is uſually prepared. I think it impoſſible, by any 
proceſs, to pre 
ſtance perfectly ſimilar to the French agaric, which 


exactly anſwers the deſcription, which Breynius gives 
of the Fungu 


merides nature curioſorum. © In medio quercus, 
e ſays that author, medullæ velut ſubucula circum- 
* — inventus eſt: tener erat, mollis, flexilis, 
4 planus, nonnihil rugoſus, ea longitudine et lati- 


* tudine, ut colobium ex eodem commode conficere 
* licuifſet : colore pallido ad flavum nonnihil ten- 


« dente; ternque ſubſtantia, tractatione, et figuri 


An. 4, et 5. Obſ. 150. 


"© WL « alutas 


XCVIIL Some Obſervations upon the Aparic, 


amputations, and which 


ſeveral other trees; and is 


or ſpunk, and the amadoue ordinaire of the French, 


pare from the common agaric a ſub- 


$ COriaceus quercinus hæmatodes, and of 
which we find the following * account in the Ephe- 
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alutæ ex pelle caprinã confectæ fimilior quam 
© oyum ovo, nift quod craſſior, materia minus com- 
© pactà; intus præterea paſſim duriuſcula & rotunda 
* tubercula, in manus magis quam in oculos inter- 
currentia occultante. Initio guſtatus vis ſtatim 
quædam attractiva apparebat. Reperitur et in aliis 
* arboribus.” Breynius further ſays, that this vege- 
table has been recommended as a moſt excellent re- 
medy to ſtop the bleeding at the noſe. 5 
Mr. Ray, in his Synopfs ſtirpium Britannicarum, 
upon the authority of the late Dr. William Sherard, 
ſays, that this Fungus coriaceus quercinus hamatodes 
is found upon putrid oaks in Ireland, where it is 
called oak-leather ; and that the country people there 
colle& and preſerve it to dreſs ulcers with. Dr. 
Sherard makes no doubt but that it may be found 
in England ; and Mr. Ray had even ſome fent him 
from the late Dr. Eales in Hertfordſhire. Dr. 
Richardſon, in Yorkſhire, found it growing upon the 
_ aſh; and Dr. Dillenius further obſerves, that in Vir- 
ginia it is uſed as leather, to ſpread plaiſters upon; 
and that, beſides its being a ſoft ſubſtance, fitting 
eaſy upon the afflited part, it has a healing pro- 
Peha much I thought proper to lay before the 
Royal Society, in order that thoſe members of it, 
who correſpond with the French ſurgeons, may 
make ſome further inquiry into the nature, as well 
as the preparation, if any, of this uſeful vegetable. 


William Watſon. 
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XCIX. Tiwo Letters concerning the Uſe of 
 Agarit, as a Styptic. 
LS EDER'TY | 
From Mr. Joleph Warner, F. R. S. and 


| Surgeon to Guy's Hoſpital, to Thomas 
Birch, D. D. Secr. R. . 


ES Hatton-Garden, Decem. 3, 1754. 

Read Dec. 5. HE incloſed paper is a letter, 
"RIS which I received a few davs ago, 
by the hands of William Fellowes, Eſq; a very 
worthy member of the Royal Suciety ; the contents 
of which I am deſirous ſhould be communicated to 
that learned body, as they tend to give a farther 
confirmation of the good effects of the agaric of the 
oak, in ſtopping of bleedings after a divifion of ſome 
of the m | c capital arteries. At the ſame time, I 


O 


have taken the liberty of adding, that I have con- 


tinued to make uſe of this application with the 
greateſt ſucceſs; and for many reaſons do continue 
to be of opinion, that it is one of the moſt valuable 
acquiſitions, that has at any time been made in our 
profeſſion. | 1 1 5 1 755 


I am, Sir, 
Your moſt obedient ſervant, 


Joſeph Warner. 


L E T. 


LETTER H. 
To Mr. Joſeph Warner. 


SIR, S dbotteſham, Novem. 10, 1754. 
Read Dec. 5. J Return you thanks for the agaric ef 
75 the oak, which I received by Mr. Fel- 
lowes, and fend you an account of the effect I have 
obſerved it has Had, according to your deſire, that 
you may have the ſatisfaction of 2 I have made 
no unprofitable uſe of your favour. Two or three 
days after I received it, I was:defired; by an ingenious 
ſurgeon to be with him upon buſineſs. I carried 
ſome of it. with me, and he was pleafed. 2h the 
opportunity of it in an amputation below the 
— of 12 ke 6 ny ten years old, We applied 
it according to the directions given in your book, 
which I have read with pleaſure and profit, and the 
hæmorrhage was intirely ſtopped in fix minutes. He 
informed me, that, on the 5th day incluſive, the 
dreſlings and agaric came all [of without force, and 
left the ſtump in a.good digeſted ſtate, without the 
leaſt appearance of blood. and that the pain, in con- 
ſequence of the qperation, did not require an ano- 
dyne. He cut a boy for the ſtone the ſame day, and 
a veſſel bleeding rather more than f is thought allow- 
able, he applied a very ſmall piece of the agaric, and 
a ſoft dofiil of lint over it, which, with gentle preſ- 
ſure of the finger, reſtrained the bleeding in leſs than 
a minute. My own patient, aged near ſeventy, whom 
I made trial of it upon, the 23d of the laſt month, 
in amputating his leg below the knee, appeared as 
: 2 proper 


Cars! 


proper a ſodhect to eſtabliſh the credit of this new 
ſtyptic as could be produced, if it failed not in its 
efficacy; there being in him a great depravation of 
the Auids, and a nw. B. relaxation of the "Colids; and 
he had an ulcer upon his leg, of the phagedenic 
kind, of many years ſtanding, attended with carious 
bones... Under theſe diſcouraging circumftaiices he 
applied to me about a month before, and begged of 
me to take off his leg; ; the pain, he ſaid, being fo 
violent and continual, that he knew not how to live 
with it: and tho' I looked upon him as a very bad 
ſubject for the operation, yet I did not care to deny 
his moſt earneſt requeſt, ſeeing no other poſſible 
means left of affording relief in his miſerable con- 
- Confidering' the rigidity of the fibres in an 
: perſon, and that their natural contractile power, 
— in the diviſion of an artery, muſt be greatly 
weakened in this caſe, I was afraid, that the agaric, if 
it ſhould anſwer, would not act fo expeditiouſly as it 
did in the other; and that probably we might meet 
with much more difficulty in reſtraining the hæmor- 
rhage. Therefore, to aſſiſt it all I could, I tacked it to 
thick compreſſes of lint with pieces of card in the 
middle, thinking by that means I could apply it more 
readily, and keep it in ſtronger and cloſer contaft with 
the mouths of the veſſels, if I ſhould find it neceſ- 
ſary; for indeed I was very ſolicitous for the ſupport 
of its credit and reputation, my Own being connected 
in ſome meaſure with it, and the patient's welfare alſo. 
depending upon it. I applied moſt of the pieces: 
without being under a neceflity of having the tour- 
niquet-ligature ſlackened, to ſhew the mouths of the 
veſſels; then covered che ſtump thick with lint, ap- 


Plied 
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plied a pledget of tow ſpread with common digeſtive 
over it, and over that a circular piece of ſtiff paper, 
to make the preſſure of the palm of the hand more 
equal. This done, after three or four minutes I de- 
fired my aſſiſtant to ſlacken the tourniquet-ligature ; 
upon which it bled at a great rate, and made ſome 
of my brethren ſoon imagine, and declare, they 
thought it would not do in this caſe. I was not with- 
out the ſame fears; but we went on with reſolution, 
and every thing was conducted by us without hurry 
or confuſion. I defired to have the tourniquet-liga- 
ture let quite looſe, in order to remove, as much as 
poſſible, all impediment to the reflux of the blood, 
and made ſtrong compreſſion at the end of the ſtump, 
upon which the bleeding almoſt inſtantly abated, 
which was totally ſtopped in about half an hour af- 
ter; and, in the whole, I believe he did not loſe more 
than twelve ounces of blood. Now, apprehending 
that the circular ſtructure of the common bandage, 
as uſually applied, might produce the ſame inconve- 
nience, which I obſerved aroſe from the tourniquet- 
ligature before it was quite looſe, if no other attended 
it, having ſtrong ſuſpicions of ſtrait bandage doing 
much miſchief ; I therefore only put ſeveral ſtrips of 
common plaiſter, about an inch broad, over the piece 
of ſtiff paper at the end of the ſtump, to meet and 
lap over at the top of the knee when bent, and then 
{lipped on a barber's woollen cap; which method 
ſeemed to us to anſwer the purpoſe very well in this, 
as I have found it do in ſome other amputations. A 
phyſician, and four ſurgeons of eminence, who were 
deſirous of ſeeing the effect of the agaric, were pre- 
ſent at the operation, Four days after I opened the 
— ſtump. 
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dump, but took away no more of the dreſſings than 


what were looke, amongſt which were two or three 
pieces of the agaric, without any ſigns of freſh 


bleeding, or viſible palfoticn at the ends of the arte- 


ries. Two days after I dreſſed it again; the ſtump then 
appeared well digeſted all over, and had a ns bet- 


ter aſpect than =D reaſonably be expected in ſuch 


an — ſubject; and now appearances are ſo 
favourable as to give me hopes of his recovery, tho 
I am not without diſtant fears, which I am guarding 
againſt as much as I can. I have lately been in- 


formed by very intelligent people, in the county of 


Suffolk, that they. gather an excreſcence, growing 
there plentifully upon oaks, and call it Funk, which, 
impregnated with nitre, is uſed as a match to light 
pipes; from whence I conclude it is the ſame with _ 
the Fungus igniarius, mentioned in the Mem. de 

I Acad. Roy. de Chirurgie, and have herein incloſed 


a ſmall piece of it for your examination, which ap- 


pears to me of the ſame kind with the agaric I had 


from you. Though the chief uſe made of it in Suf- 


folk is by ſmoakers, yet tis often uſed, they aſ- 


ſure me, to ſtop bleeding, and cure ſmall wounds, 
and has been fo for time immemorial. If 1 have 


treſpaſſed too much upon your time in this detail, I 


beg you would excuſe me, and for the freedom, with 


which I write, as if I was acquainted with you: but 
the ſubject appears to me a matter of that intereſting 
nature to all mankind, that I think it ſhould and 
muſt engage the moſt e regard and attention 


of every one, to ſhew his inclination i in ſupport of it 


what he can; and I hope the ſucceſs of future trials, 


in your conſpicuous ſtation, will convince the public, 
EL that 


[ 818 ] 


that this new ſtyptic, which creates no pain (unleſs 

| what may ſometimes proceed from the neceſſary de- 
gree of preſſure in the application of it), may be re- 
lied upon in all caſes, where the needle and ligature 
has hitherto been thought the leaſt painful, and only 
ſecure means of ſtopping blood in the arteries. 

A happy diſcovery indeed, ſhould this prove the 
conſequence of it, as I heartily wiſh it may, for the 
eaſe and benefit of the miſerable part of mankind, 
who fall under our hands; and am, 


J I R, 
Your moſt obliged humble ſervant, 


B. Gooch. 


3 _ 
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i E xtradt 80 a from Men. 3 net, 
F. R. S. of Geneva, to John Clephane, 
M. D. F. K. 8. tranſlated from the French. 
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8 = Geneva, June 3, 1754. 
Read Dec. 12, HE inoculation of the ſmall-pox 
* continues to be attended with the 
greateſt ſucceis in our city. Of ſeventy, who were 
inoculated, there was not one in any danger. Lau- 
fanne has been as it were forced to imitate us; and 
we hope, that this excellent method, which we re- 
ceived from England, will ſpread itſelf from one 
x place to another, for the good of mankind. 
Monſ. de la Condamine has read to the Royal 
Academy of Sciences at Paris a diſſertation upon 


this 
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this ſubject, which was greatly applauded. But I 
preſume, that the French will be a long time in 
_ adopting the practice of inoculation. The clergy 
there throw a terrible obſtacle in its way. 


N a — ** 9 1 —_— 
—— — 2 — 


W —_—— —_ — 


CI. Extraf? of a Letter from Conſtantino- 
ple, -of the 1676 September 1754, from 
Murdock Mackenzie, M. D. concernin 


the late Earthquakes there. 


Read Dec. 14, N the 2d inſtant we had a terrible 
„ ſhock of an earthquake about three 
quarters after nine at night, which moved from eaſt 
to weſt, and has done a great deal of miſchief here, 
and in the neighbourhood. I ſhall only mention 
what I have ſeen. . „„ 

Four of the ſeven towers are much hurt; one of 
them, which is an octagon, has two of its ſides 
thrown down from top to bottom. It is ſaid ſeveral 

of the Janiſaries, who were upon guard there, are 
killed. The three other of the four are much ſhat- 
ter d, and part of the walls fallen down. All the 
turrets upon the city-wall, from the ſeven towers to 
the Adrianople-gate, are much ſhatter'd, though 
none fallen: all the cupolas of the portico of Sultan 
Mahomet the IId's moſque are thrown down: the 
Sickergee Han, a ſtrong ſtone building near the above 
moſque, is quite deſtroyed: ſome part of the wall 
of the Cara Han is thrown down: one bagnio is 
quite fallen, and many people ſaid to be deſtroyed 
in it. The Cautirligee Han is quite down; and the 
—— . © Vrar 


buried in its * 


ſeveral ſmall 


minute in an hour and an half's time. 
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Wis Han much ſhatter "a: f ſeven kala (columns 
from Whehice the peo pple are called to prayers) o 
mall moſques are thrown down : the moſque called 
Little Santa Sophia f is much da amaged, and the pri- 
ſon of Galata is quite down, and all the priſoners 
There has been much damage 
done at Balat large large ſuburb), Scutari, ahd up- 
on the canal; and there are bad accounts from Ni- 
comedia, but e well avouched. There have been 
ocks felt * but none have done 


any harme. 
Some ſay there were 2000 people deſtroyed by 


this calamity, in the town and ſuburbs; ſome goo; 


and others reduce them to about fixty, who, by what 
J have ſeen, are nearer the truth. 


The Shock at Smyrna, in the year 1 7 39, which I 


alſo felt, was much ſtronger. 


On the 6th, about nine at night, there appeared 


a cloud due weſt, when it began to lighten and thun- 


der, and the thunder continued, without any interval 


till half an hour paſt ten, moving gradually to north- 
eaſt, where it ceaſed, and the night was very ſerene 
Ad calm after it. About ten, when the thunder 


was north'of us, it rained for a quarter of an hour 


very heavily, then became clear, and all the ſtars 


appeared. Such a peal of thunder I never heard in 
any country; for I can aver, that it did not ſtop a 


Another letter, dated October 1, ſays, that a Tar- 


tar was arrived expreſs from Armenia, in twenty days, 
with advice, that the city of Sivas, one of the Se- 
baſtia's of the antients, was quite deſtroyed by an 
earthquake, on the ſame night, in which that was felt 


7 
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at t Conſtantinople; and that a lake of fre water is 
riſen where the town ſunk. The earthquake was 
= at Angs ora and Smyrna, but there was:no natice, 


ey had elt any thing of it at Aleppo, though there 
5 4 letters from thence as freſh 12 2 


a. 4 


2 
* 


CI. Extra of a Letter from Camillo Pa- 
derni, Keeper of the Herculaneum Mu- 


eum, zo Thomas Hollis, E/q; relating to 
the late Di ſcoveries at Herculaneum. 


: | Naples, OR. 18, 1754. 
Read Dec. 12. F. Shall now proceed to give you ſome 


75+ little account of our late difcoveries 
at Herculancum. We are going on to dig in two 
places, one towards the road della Torre del Grego; 
and the other nearer to the neighbourhood of . 
royal palace at Portici, directly — the wood be- 
longing to the church of the Auguſlines. This latter 
place has afforded many Pas. will, as we hope, 
furniſh many more. Pleaſe only to reflect, in ho 
- manner the perſons employed are obliged to work 
through the ſubterraneous paſſages, and how-hard 
they find the lava; and then you may judge why 
they advance fo lowly. The firſt thing here diſco- 
vered was a garden, in which were found divers 
ſtatues of marble of excellent Greek artiſts. This 
route led us towards a palace, which lay near the 
garden. But before they arrived at the palace, they 
came to a long ſquare, which formed a kind of Fe- 
rum, and was adorned throughout with columns of 
1 - in the middle of which was a bath. At 


the 
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the ſeveral angles of the ſquare was a terminus of 
marble, and upon every one of thoſe ſtood a buſt 
of bronze, of Greek workmanſhip, one of which 
had on it the name of the artiſt, ATIOAAQNIOE 
 APXIOY AOQHNAIOE. A ſmall fountain was 
placed before each ferminus, which was conſtructed 
in the following manner : Level with the pavement 
was a vaſe to receive the water, which fell from 
above: in the middle of this vaſe was a ſtand of 
baluſtrade work, to ſupport another marble vaſe. 
This ſecond vaſe was ſquare on the outſide, and cir- 
cular within, where it had the appearance of a ſcal- 
lop-ſhell; in the centre whereof was the ſpout, 
which threw up the water, that was ſupplied by 
leaden pipes incloſed within the balluſtrades. Among 
the columns, which adorned the bath, were alter- 
nately placed a ſtatue of bronze, and a buſt of the 
ſame metal, at the equal diſtance of a certain num- 
ber of palms. It is true, that more ſtatues have 
been found among theſe columns than buſts ; but 
however, we hope in our progreſs to find a like num- 
ber of theſe latter. The ſtatues, taken out from 
April 15 to September 3o, are in number ſeven, 
near the height of fix Neapolitan palms; except one 
of them, which is much larger, and of an excellent 
expreſſion. This repreſents a fawn lying down, 
who appears to be drunk, reſting upon the goat- 
ſkin, in which they antiently put wine. Two other 
of theſe ſtatues are of young men, and three of 
nymphs; all of middling workmanſhip. Septem- 
ber 27, I went myſelf to take out a head in bronze, 
which proved to be that of Seneca, and the fineſt, 
that has hitherto appeared; being, I aſſure you, Sir, 


as 
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as excellent a performance as can well be conceived. 
The artiſt has choſen to repreſent him in all thoſe 
agonies, which the poor man muſt have ſuffered 
when ready to expire; for one perceives in it every 
paſſion, that would naturally ariſe in the countenance 
of a perſon in that fituation. We are going on with 
all poſſible diſpatch to examine the whole ſpot be- 


fore deſcribed; though we have obſerved, that in 


five places, where we might have expected to meet 


with buſts or ſtatues, the antients had been digging 
before us, and taken them away. The method, 


whereby they regulated their ſearches, ſeems to have 


been this: where the ground was pretty eaſy to 


work, they dug through it; and where they met 
with the ſolid /ava, they deſiſted. But whether they 


were in want of money, or of hands, they certainly 
did not perfect their intention; as is plain from the 
ſtatues, which we have found. Our greateſt hopes 


are from the palace itſelf, which is of a very large 
extent. As yet we have only entered into one room, 
the floor of which is formed of moſaic work, not 
unelegant. It appears to have been a library, adorned 


with preſſes, inlaid with different ſorts of wood, 


diſpoſed in rows; at the top of which were cor- 
nices, as in our own times. I was buried in this ſpot 
more than twelve days, to carry off the volumes 
found there; many of which were fo perifhed, that 
it was impoſſible to remove them. Thoſe, which I 
took away, amounted to the number of three hun- 
dred thirty- ſeven, all of them at preſent uncapable 
of being opened. Theſe are all written in Greek 
characters. While I was buſy in this work, I ob- 
ſerved a large bundle, which, from the ſize, I ima- 
_ gined 
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gined muſt contain more than a fi 


| | ſingle volume. I 
tried with the utmoſt care to get it out, but could 
not, from the damp and weight of it. However I 
perceived, that it conſiſted of about eighteen volumes, 
each of which was in length a and three Nea- 
politan inches; being the longeft hitherto diſcovered, 
hey were wrapped about with the bark of a tree; 
and covered at each end with a piece of wood. All 
theſe were written in Latin, as appears by a few 
words, which broke off from them. I was in 
to have got ſomething out of them, but they are 
in a worſe condition than the Greek. From the lat- 
ter the public will ſee ſome intire columns, having 
myſelf had the good fortune to extract two, and 
many other fine fragments. Of all theſe an account 
is drawing up, which will be publiſhed together 
with the other Greek characters, now engraving on 
copper-plates, and afterwards make a ſeparate work 
by themſelves. The perſon, who is to give this ac- 
count, is of the firſt diſtinction among the learned at 
Naples ; ſo that there is. no doubt but it will be very 
fatisfatory. We are likewiſe in hopes, that in a ſhort 
time the catalogue of the paintings will be pub- 
liſhed ; to which, it is not unlikely, will be added 
that of the ſtatues and bronzes, . if the-volume admit 
of it; in order thereby to unite them into one work, 
and better ſatisfy the curious. In the mean while 
they are very buſy in engraving the paintings them- 
| ſelves; of which the king has reſolved. to-publiſh 
the. firſt volume ſpeedily, a great number of the 
plates, being already finiſhed. At preſent the monk, 
who was ſent for from Rome, to try to open the 
former manuſcripts, has begun to give us ſome hopes 


in 
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in reſpe& to one of them. 
opened, are philoſophical tracts, the ſubjects of which 
are known to me; but I am not at liberty to be 


more explicit. When they are publiſhed, they ſhall 


be immediately conveyed to you. The firſt papyri, 


of which I formerly acquainted you, were in a ſe- 
parate room, 2 to the before- mentioned pa- 
lace. 


Thoſe, which I have 
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CIII. Exsratt of a Letter from Sir James 

Gray, Bart. his Majeſtys Envy to the 
King of Naples, to the Right Honourable 
Sir Thomas Robinſon, Koni ght of the 

| Bath, one of his Majeſtys + cM * 

State, relati ng to the ſame Diſcoveries at 
Herculaneum. 


. Naples, October 20, 17 54. 
Read Dec. 12, Q Everal curious and valuable things 
* are daily found in the mine of an- 
tiquities at Portici. They have lately met with more 
rolls of Papyri of different lengths and ſizes, ſome 


with the Uinbilicus remaining in them; the greater 


are Greek in ſmall capitals. The Canonico 
Mazocchi, who is much eſteemed for his learning 
and knowlege of antiquity, is employed in copying 
and explaining five intire columns, that have been 
lately unrolled off one of the Papyri, which gives 


ſome hopes of farther diſcoveries. This manuſcript 


treats of muſic and poetry. The Epicurean phi- 


— loſophy 
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foſophy is the ſubject of another fragment, a ſmall 
buſt of Epicurus, with his name in Greek c 5 
was found in the ſame room, and was poffibly the 
ornament of that part of the library, where the 
writings in favour of his principles were kept; and 
it may alſo be ſuppoſed, that ſome other heads of 
philoſophers, found in the fame room, were placed 
with the ſame taſte and propriety. „V 

| Laſt week were found two fine bronze heads, of 
excellent workmanſhip, one of Seneca, and another 
of a captive king. The king ſpares no expence in 

recovering and preſerving theſe valuable remains. In 
order to ſatisfy the curioſity of the public, he has 
ordered a catalogue to be printed, with ſome deſigns 
of the principal ſtatues and paintings, which will be 
| publiſhed ſoon. A more exact account of theſe diſ- 
coveries will ſome time or other be given by Mon- 
ſignor Baiardi, who, in three large quarto volumes 
already printed, has not finiſhed his introduction. 


CIV. An Account of ſome Trials 10 keep 
Vater and Fiſh ſweet, with Lime-water. 
By Stephen Hales, D. D. F. R. S. 


| Read Dee. 19, R. Alſton, of Edinburgh, having 
* found, that the ſmall proportion of 
a pound of ſlack d-lime in a hogſhead of water, 
ſtirring it, effectually preſerved the water ſweet, not 
only in a glaſs or — 255 veſſels, but alſo. in a new 
daken veſſel, . 


April 


in the pro rtion of a pound to a hogſhead, ſome 
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April 9, I put into a ſeyen gallon eaſk of water, 


white marble lime; which was what they call 
ſweated, that is wrapp'd in dung, without which 


ſweating, it is ſaid, that it will not be reduced to 


lime. 
wall 


ril 26, It had ſome taſte of the wood, and a 
degree of ill ſmell, which being ſomething 


more ſo on July 27, it was then poured away. 


June 15, I put into an 18 gallon caſk 18 ounces 
of unſlacked ſtone-lime, made of very hard ſtone 
of the Clee-hills in Shropſhire ; that is, in the pro- 
portion of four pounds and an half of lime to a 
hogſhead of 72 gallons. . 
June 25, The water was ſweet, but had a diſ- 


agreeable taſte of the caſk, and continued the ſame 


guſt 24; but October 17 the taſte was ſomething 
warſe. And, November 12, there ſeemed to be a 
very ſmall degree of a putrid ſmell and taſte. But 


Au 


the prevailing diſagreeable taſte was from the wood 
of the caſk, which diſcoloured the water in ſome 


degree. 1 3 ” . 
1 put alſo into a nine gallon caſk two ounces of 


the fame unſlack d ftone-lime to a gallon ; which 
was in the proportion of nine pounds to the hogſ- 


head, and found it much the ſame all along as the 


former. | 


With chalk-lime, in the proportion of two pounds 
to a hogſhead, it ſoon ſtunk much, and continued 
ſo to do for four months. This was Thames-water, 
taken up below London-bridge, which is well known 


to grow ſweet again, after haying ſtunk for ſome 
time. So that chalk-lime (almoſt the only ſort in 
Tn 5 M 


2 uſe 
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uſe here}, will not preſerve water from putrefaction: S 
though ſtone-lime, as Dr. Alſton has happily diſco- 
vered, does preſerve water in a great meaſure from 
the great degrees of putrefaction it is ſubject to, — 
therefore may be very ſerviceable at ſea. ” 

Being informed, by one, who had been in the Eaſt- 
Indies, that native mineral fulphur had been found 
to keep water ſweet there in earthen-jars, at land, 
and alſo at ſea, (but I know not whether in jars, pro- 
bably in caſks), 
April 2, 1 put into a kilderkin, or cightcen gal- 
lons of pure pond- water, a pound of native mineral 
ſulphur, in ſeven lumps. 

April 26, Sweet. 
May 3. Began manifeſtly to ſtink. 
ay 7, Stunk much, and was poured away. 
May 8, The kilderkin being ſcalded, and made 
ſweet, it was filled again with the ſame pond- water, 
and fix pounds of native mineral ſulphur put into it. 

July 27, It was ſweet. 

October 17, It was diſcoloured, and ſomewhat | in 
a ſmall degree fetid. 

November 12, The ſame. 

Hence native mineral ſulphur may be of ſervice 
to preſerve water from great degrees of putrefaction 
> 

Dr. Alſton having written me word, that he found 
fiſh would continue ſweet in lime-water for ſeven 
and more weeks, 

April 19, I put four gudgeons into white marble 
lime- water. 

May 10, They were ſweet; but on boiling one of 
them, the fleſh, though ſweet, was reduced to be 
ſoft pap. 


And 
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And Monſieur Clairaut, who was at Lapland, to 
meaſure a degree of the earth, told me on this oc- 
caſion, that the fiſh, which they there kept long 
dried, were thus pappy when boiled, but not un- 
wholſome. 
May 22, They ſmelt ſweet, and were firm to the 
feeling; but, on boiling one of them, it diſſolved 
away like anchovy. 

June 12, Another of the gudgeons, though ſweet 
and firm to the touch, being put into new-made 
ſtone-lime-water, which was only milk-warm, dif- 
ſolved alſo, and the bones of the head were rotten 
and brittle. : 

June 18, Two ſmall eels, ſkinned, were put into 
ſtone lime-water. 

June 22, One of them, which was firm to han- 

dle, when boiled was ſoft and pappy. 
June 25, The other eel was the ſame when boiled. 
In order to try whether the lime, which adhered 
to, or had ſoaked into, the fleſh of the fiſh, which 
had Jain in lime-water, had the quality of thus dif- 
ſolving the texture of the fleſh in boiling, J boiled 
a ſmall eel, and a morſel of mutton, for ten minutes, 
in ſtone lime-water, when they were boiled enough, 

and were of a due _ of firmneſs, and not 
2s ff 

A like cel, boiled i in well- water, was boiled enou gh 
in five minutes. 

Hence it appears, that the lime does not, in boil- 
ing ſo ſhort a time, diſſolve the texture of the fleſh 
into a pap, which muſt therefore be the effect of 
unfetid putrefaction. 

But lime- water made of chalk- lime has very little 
of an antiſeptic quality. 1 

or 
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For laſt year, in the month of May, I put ſome 
gudgeons, and an eel, into our common lime-water, 
and in ſeven days boiled one of the gudgeons, but 
found it too putrid to eat. 

After twenty-eight days I boiled another, and it 
diffolved almoſt into inſenſible parts; which ſhews, 
that it was much putrefied. 

Dr. Alſton likewiſe informed me, that he puta 
piece of veal in pounded or ſlack d + wes "dy which 
in a week became tough and dry. I put a piece of 
veal, from half to three-quarters of an inch thick, 
into chalk-lime, on May the roth, and on the 3 iſt 
of the fame month it had a putrid ſmell, and was 
in the middle red and raw, with a thin hard out- | 
fide. 
Having communicated theſe e xents to Dr. 
Pringle (whoſe trials having been made with chalk 
lime-water, which is in common uſe here, agreed 
with the laſt of mine), he obſerved, that the differ 
ence between ſtone-lime-water and chalk-lime-wa- 
ter might probably confift in this: The chalk, be- 
fore calcination, being a highly ſeptic ſubſtance *, 
if ſome of its particles were not fully calcined, theſe, 
by mixing with the water, would impart to it ſome 
degree of a putrefying quality, contrary to that vir- 
tue the water receives from ſuch parts, as are ſuffici- 
ently burnt. That the fame would be the caſe of 
ſhells, alſo ſeptics; and therefore that the lime-wa- 
ter, made either of chalk or ſhells, would prove 
more or leſs antiſeptic, or even continue ſeptic, accord- 


_— — 
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* Obſerv. on the diſeaſes of the army, Iſt Ed. p. 390. 


ing 
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ing to the degree of calcination. He added, that as 
all bis experiments relating to the antiſeptic quality 
of lime- water were made in a furnace, heated to the 
degree of human blood, a circumſtance, which he had 
marked in his Obſervations *, the uncalcined parts 
of the lime would in that ſtate become more active 
in promoting putrefaction, than when the trials were 
made in cold water.. R 

And indeed it muſt be owned, that when any ex- 


periments are made on medicinal ſubſtances out of 
the body, the nearer we can make them to the heat 
of the blood, and to other circumſtances thoſe ſub- 
ſtances muſt undergo in the firſt paſſages, the more 
juſt the inferences will be, that are drawn from thoſe 
EX ts. 1 „ 
In regard to that quality of lime- water, in pre- 
ſerving fiſh longer ſweet than fleſh, Dr. Pringle took 
notice, that he doubted it was a common miſtake to 
account fiſh a more corruptible ſubſtance than the 5 
Meſh of land animals. For although fiſh might be- 
come ſooner ſtale for eating than maſt fleſh-meats, 
yet that fiſh did not ſo ſoon riſe to a rank degree of 
putrefaction as fleſh ; and therefore that the former 
would be kept longer tolerably ſweet than the latter 
by any kind of antiſeptic. 


* 
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To one of the experiments preceding that upon the lime- 
| water, the author ſubjoins the following note: All the following 
* experiments, whether made in the lamp- furnace, or by the fire, 

< were in a degree of heat equal to that of the human blood, 
« viz. x00 deg, of Fahrenheit's ſcale.” p. 383. 
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cv. Medical and Chemical Obſervations uß- 
on Antimony. By John Huxham, M. D. 
E. RS. 


Read Dec. 5512, 19, K O ＋ above two centuries ago, A 
"73+ 1] VN phyſician, who preſcrib'd an- 
timonials, was expelled the faculty ; nay, at 'Rome, 
any one, who uſed Pulvis Cornachini, incurred the pe- 
nalty of being ſent to the gallies, on account of the 
antimonium diaphoreticum, that was in it. Now, on 
the contrary, antimony, in ſome form or other, is 
the grand catholicon, and uſed by dabblers, as well 
as doQtors, in phyſic. It is without all doubt a moſt 
excellent mineral, when duly prepared, and judici- 
ouſly adminiſtered, | _ „5 
But whoever would give antimonial medicines 
with ſafety and ſucceſs, ſhould be well acquainted 
with the analyſis of that mineral, and its component 
principles; ſhould know what different combinations, 
preparations, and doſes of them, will affect: other- 

wiſe it may prove a poiſon, inſtead of a remedy. For 
who would imagine, without ſufficient experience, 
that fix or eight grains of the liver or regulus of an- 
timony, and even a much leſs quantity of its glaſs, 
will cauſe the moſt violent vomitings; whereas a 
drachm or more of the crude, or common depurated 
antimony of the ſhops may be taken with eaſe and 
ſafety? But further, if equal quantities of antimony 
and falt-petre are deflagrated and melted together, a 
very ſtrongly emetię liver of antimony is produced; 
and yet if three parts of that ſalt, and one of anti- 
mony 


- — —— — 
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mony are detonated and calcined in a proper fire, a 
mere inert calx, or antimonium diaphoreticum, as it 
is called, comes out, not in the leaſt emetic or ca- 
thartic. On the other hand, if only one- eighth of ni- 
tre had been fuſed with the antimony, a very mild 
kind of regulus medicinalis had been the conſe- 
quence. So likewiſe, if one part of ſalt of tartar is 
fluxed with five parts of crude antimony, a very 
gentle medicinal antimony, or, as more commonly 
called, regulus medicinalis, is prepared; and yet if 
two or three parts of fix d alcali ſalt, and one of the 
ſame mineral, are melted together, a very draſtic kind 
of hepar antimonii, and commou.ly a ſmall quantity 
of regulus, enſue. Nay, antimony well roaſted, cal- 
cin'd, and then flux'd into a glaſs, without the ad- 
dition of any other body, becomes the moſt virulent 
emetic in nature: but if this very glaſs is only cal- 
cined again by the concentrated rays of the ſun, 
through a large burning-glaſs, it is turned forthwith 
into an inactive calx, or a fort of antimonium dia- 
phoreticum. The fame is effected by burning the 
vitrum antimonii with about an equal quantity of 
nitre. | 
Theſe are n which nothing but repeated ex- 
perience could inform us of; and yet, however ſtrange 
they may appear, perhaps, when we come more 


nearly to examine the matter, we may pretty clearly 
diſcover the reaſon of them. 


The caſe ſeems to be thus: Clean, crude anti- 
mony conſiſts of much ſulphur, and a conſiderably 
greater quantity of reguline metallic parts. The ſul- 
phur, or t leaſt what may be called the external ful- 
phur, is little or nothing different from com- 
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mony, and in which alone reſides its draſtic power, 
and emetic quality, as is ſufficiently ſhewn by Mon- 


. 
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mon ſulphur, as Helmont ſurmiſed, and Bearhacrs, 


Hoffman, and Geoffroy, have evidently proved ; and 


I think cvery one now allows it, however virulent 


the arſenical ſulphur of antimony, as they called it, 
was deemed by the antient chemiſts. And this ſul- 


phur, like the common ſulphur, is compounded of 


a vitriolic acid, and a bituminous or inflammable 
ſubſtance : and whatever Baſil, Valentine, Charras, 


and others, talked of the vinegar of antimony, there 


is no other acid in it than what I have mentioned ; 


nor is there any kind of ſalt in antimony but the * 


triolic acid, notwithſtanding the conceit of Maets, 


Duncan Bornett, &c. 


But however abundant the ful phureus princi iple 
is in antimony, the reguline greatly exceeds it, and 
in truth conſtitutes the very body or eſſence of anti- 


fieur Geoffroy, and of which, at We believe 


few chemiſts doubt; for there is no one preparation 


of antimony emetic, in which the reguline principle 
doth not greatly abound : : therefore no tincture of 
antimony, made with rectified ſpirit of wine, is in 
the leaſt degree emetic. 

This reguline 5 or antimony properly ſo 
called, is a metallic ſubſtance, ſui generis, almoſt to- 


tally volatile when urged by a very ſtrong fire, and 


can by no means. hitherto known, be brought to a 


malleable ſtate. One will haue it of a n 


another of an ar ſenical nature; but it ſeems in ſeveral 
reſpects to differ from either. No pure running mer- 
cury can by any known method — drawn from re- 
ulus af antimony, or its flowers, with ſal ammo- 
niac, 


+ 
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niac, whatever may have been boaſted by the atchy- 
miſtical viſionaries. The exceeding ſmall quantity, 
that Monſieur Geoffroy fancied he extracted from it, 


could never be done again by the very fame proceſs, 
materials, and the utmoſt care. Beſides, if the regu- 
line part of antimony was really mercurial, how 
comes the mercury not to fly off intirely in a ſtrong 
calcination, efpecnlly in ſuch an intenſe heat as that 
of the 'burning-glafs? And if it doth fo, as ſome 
have afferted, how comes the remaining calx, after 
ſuffering ſuch a violent action of the fire, to be fo 
readily reduced to its priſtine reguline metallic ſtate, 
merely by the addition of any common phlogiſton, 
as ſulphur, charcoal-duft, animal fat, or the like? 
But indeed mercury in no form will ftand ſuch an 
intenſe heat, but is ſoon totally evaporated; and ſo 
would the regulus, if mercurial; the calx of which 
however, after having ſtood this fiery trial, is, as I 
| faid, cafily revived into a proper regulus. Pure an- 
. timony differs from arſenic in not having the leaſt 
= garlick-ſmell, peculiar to arſenic when burnt. Nor 
is the antimonial regalus at all ſoluble in water, as 
4 arfenic, nor in oil of tartar per deliguium, in which 
"8 however white arfenic almoſt intirely diſſolves. More- 
over the conſtituent particles of arſenic and anti- 
inony are of quite different figures; the former re- 
ſembling two quadrilateral pyramids, join'd baſe to 
baſe ; the latter like needles, as it were, and this par- 
ticularly in the minuteſt diviſions of antimony by 
ſolution, ſublimation, c. as is remarkably ſeen in 
the flowers of antimony per ſe, and in the ſolution 
of its regulus in wine, when viewed by a microſcope 
on a ſlip of glaſs, or the like: nay, when ſtibium is 
: 55 1 revived 
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revived from the glaſs, or calx antimonii, it reſumes 
the ſpiculine or needle- like appearance; and when 
mercurius vitæ is flux d without any addition, it be- 
comes a ſpiculine regulus, or a mere maſs of ſuch 
2culeti, or needles. 

Indeed it ſeems to be from this ſpiculine c or needle- 
like form (which is conſtantly retained by the mi- 
nuteſt particles of the reguline ſubſtance), that an- 

timonial preparations have their emetic quality. Thus 
 faline bodies ſtimulate by their points, or edges; ſub- 
limate corrofive by its falts actuated. by the weight 
of the cohering -mercury ; arſenic by its rigid, ſharp- 
pointed, heayy particles. For when theſe reguline 
ſpicula are ſheath'd up 1n a large quantity of ſulphur, 
as in the crude antimony, they exert no ſuch power; 
and if regulus of antimony is melted up with pretty 
much ſulphur, it becomes quite as inert as the crude 
mineral. So regulus, or glaſs of antimony,. melted 
with wax, is rendered exceedingly much milder than 
before. Nay, even the virulent quality of the ſtrongeſt 
white arſenic may be ſurprizingly taken off, by inti- 
mately uniting it with common ſulphur by / > ag | 

It ſhould ſcem then, that this ſulphureous covering 
blunts or ſheaths up the points of theſe acrid bodies, 
and takes off the irritation, which they would other- 
wiſe cauſe on the nervous coats of the ſtomach and 
guts. This is plainly ſeen in the glaſs of antimony | 
with melted wax; which, though in itſelf the moſt. 
violent of all emetics, thus becomes infinitely more 
gentle, and may be given to adults from four, ſix, or 

eight grains, to ſixteen, with ſafety, and great ad- 
vantage in ſome caſes; whereas two or three grains of 
the —.— d glaſs will excite moſt dreadful vomit- 


ings. 
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ings. But let me add, by the way, that if the vi- 
trum ceratum antimonii, after it hath been long made, 
is afreſh rubbed to a fine powder, it proves much 
more draſtic, the wax being rubbed off from it, and 
leaving its points more naked: fo that even this 
ſeems to prove what I juſt now hinted. Hartman's 
chyliſta, or the old preparation of glaſs of antimony 
with gum-maſtic, diſſolved in ſpirit of wine, and 
then evaporating the ſpirit, ſeems to be on the ſame 
foundation, but, I ſhould imagine, nothing near ſo 
ſafe : however, I never tried it, nor that other pre- 
paration of the vitrum antimonii, by the repeated de- 
flagration of ſpirit of wine in it, which, Geoffroy 
ſays, may be given ſafely to ten or even twenty 
grains; the oleoſe part of the ſpirit of wine inve- 
loping or blunting the ſtibiate ſpicula, and reducing 
the glaſs in ſome meaſure back again to its original 
antimonial ſtate. "Tis certain the ſaline-mercurial 
preparations are rendered much milder by burning 
ſpirit of wine upon them repeatedly. 
The leſs therefore of the external ſulphur adheres 
to the reguline part of antimony, the more vehe- 
ment is its operation, and vice verſa, Thus in pre- 
paring the common liver of antimony, the nitre de- 
flagrates with, and carries off, a great part of tlie 
ſulphur, whence the antimonial hepar becomes very 
ſtrongly emetic (I do not conſider at preſent what 
the alkalization of the nitre in the proceſs doth fur- 
ther). And 'tis much the fame in making the com- 
mon regulus; and, when filings of ſteel are uſed 
in preparing the martial regulus, it is, that the iron 
may abſorb the antimonial ſulphur. © So likewiſe, in 
calcining antimony for the glaſs, the ſulphur « firſt 

55 riven 


_ regulus; for when antimony is quite deprived of all 
its ſulphur, by what is called the humid. or dry cal- 


[-838"] 
driven off by roaſting, and then mare perfectly by 
melting the reſiduum in a ſtrong fire into a glaſs, 
whence it acquires a moſt viglently emetic power, 
which notwithſtanding is ſoon totally deſtrayed by 
re- melting it with much common ſulphur... 

But although this groſs external ſulphur is not at 
all neceſſary to the conſtitution of the reguline, me- 


tallic part, an internal or metallic fulphur appears 


abſolutely requiſite to the exiſtence of the regulus, as 


cination, it ceaſes to be metallic or antimony. Thus 
antimony expoſed to the ſtrong concentrated rays of 
the ſun, becomes an abſalutely inert calx, or caput 


mortuum, and can never be reduced to its original 


nature and form, but by the addition af ſome ſul- 
phureous body. The ſame happens, when large 


quantities of nitre are deflagrated with antimony, till 


the ſulphur is all burnt off, as in the common anti- 


monium diaphoreticum, Tis thus alſo in the hu- 
poured on the reguline maſs, which it tears abroad, 
and lets looſe the phlogiſton ; for this calx likewiſe is 
not reducible to regulus but by ſome ſulphureous 
pabulum, in cloſe contact and fuſion with it. The 
ſtrong ſulphureous ſmell of the oil of vitriol, when 
forced off by diſtillation, or the like, diſcovers the 
phlogiſton, and whence it came, Moreover this 
calx is intirely white, and will not in the leaſt de- 


flagrate with ſalt- petre; an argument of the abſence: 


of any ſulphureous matter. This calx however is ſoon 


alſo turned into a regulus by the addition of a pro- 


per ſulphur, and then deflagrates with nitre as uſual. 


= 
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It appears then, that ſome internal metallizing 
ſulphur (perhaps however little or nothing different 
from the common external ſulphur), is abſolutely 
neceſſary to combine the metallic earth together, and 
even to give it the reguline conſiſtence and form, 

without which it lies an inactive incoherent heap, 
utterly devoid of any antimonial virtue. Thus the 
duſt, or minera, or aſhes of iron, are harmleſs, and 
may be ſwallowed ſafely; but if formed into knives, , 
or needles, the cafe is infinitely altered. We not 


only ſee the neceſſity of this internal ſulphureous 


principle in the compoſition of antimony, but alſo 
in that of the more perfe& metals, which, when 
calcin'd by the burning-glaſs (or otherwiſe) are not 
reducible into their proper metallic malleable ſtate, 
but by the addition of ſome kind of fulphur, as a 
bond of union between the disjoined particles of the 
reſpective metallic earths. But it is pretty remark- 
able, that let the ſulphur be animal, vegetable, or 
mineral, fat, coak-aſh, or brimſtone, it equally affects 


the coalition of the reſpective earths, and the regene- 


ration of each of the different metals; ſo that it 


ſeems to be ſulphur, as ſulphur, that is only wanted 
in the recompoſition. In like manner as in vege- 
tables, the conglutinating oil is neceſſary to the cohe- 
ſn of the ſtamina, which being burnt off, they be- 
come a mere duſt. It ſeems alſo to argue, that the 
difference of metals lies in their different ſpecifie 
metallic edrths; as J may fo call them, and not in 
the different proportion, combination, and purity of 
the ſulphureous and mercurial principles, as Monſieur 
Homberg, and others, have imagined. Alſo l know 
5 equally 
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equally ſerves to re-vivify the aſhes not only of iron, 
copper, or tin, into their reſpective metallic forms 
and conſiſtence, but likewiſe even tne calx of filver 
or gold. But further, if theſe metallic earths were 
indeed originally of a mercurial nature, and remain 
ſo after calcination, how comes their mercury to 


ſtand ſuch .an immenſe heat as that of the burning- 


laſs? whereas no known preparation of mercury, 


much leſs mercury itſelf, will ſtand a third part of 
the heat without being totally diſſipated, and for this 


reaſon mercurials, as mercurials, never can be vitri- 
fied : but theſe earths, or aſhes of metals, do ſtand 
this exceeding degree of heat, and are vitrifiable, and 
therefore not mercurial; and their calx may be re- 
duced to metal again, by the addition of ſome ſul- 
phur : but I believe no one will ſay the charcoal, in 


the reduction, refunds the mercurial principle to 


Poſſibly it may here be aſked me, what indica- 
tion there is of any remaining ſulphur in well puri- 
fied regulus of antimony, or its glaſs? I anſwer, no 
one can doubt of its being in the regulus, who knows, 
that the beſt antimonial regulus will deflagrate with 


nitre, in a red-hot crucible, and give off more or leſs 


of ſulphureous ſcoriz ; that flux'd with a fix'd al- 
kali-falt, it will form a kind of hepar antimonii; 
and that ſulphur may be eafily ſeparated from it, 


when diſſolved in aqua regia. But this is obvious; 


the ſulphur indeed is not ſo readily diſcovered in 
glaſs of antimony, but tis evidently there; for when 
that glaſs is finely powdered, levigated, and digeſted 
with very ſtrong diſtilled vinegar, it tinges it very 
highly, and imparts to it an emetic quality: 8 
1 mas 
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this tincture, evaporated to an extract, gives off the 
ſulphureous tincture to rectiſied ſpirit of wine: but, 
if this ſame glaſs is thus ſeveral times treated with 
freſh diſtilled vinegar, or its concentrated ſpirit, at 
length it neither gives it any tincture, or emetic power, 
but remains a dead, dark- coloured, inert maſs, all 
the ſulphur being extracted, and the glaſs reduced to 
a mere calx. Beſides, even glaſs of antimony will 
in ſome meaſure deflagrate with nitre ; which ſhews, 
that it ſtil] retains ſome of the ſulphureous princi- 

ple; and, in order to render it mild and innoxious, 
tis neceſſary to correct it by burning off the ſulphur 
of the glafs with nitre, or by the burning-glaſs: 
which is in truth the deſtruction of the metallic con- 
ſiſtence in the glaſs. N 5 
But it is a much more difficult thing to prove the 
exiſtence of the reguline ſpicula in the glaſs of anti- 
mony, in the very form of which I ſeem, in a 
great meaſure, to have placed its emetic quality; and 
yet glaſs of antimony is the moſt violent of all its 
preparations. I confeſs, the ſpicula, or needles, by 

no means appear in the glaſs; but they really do fo, 
when the glaſs is digeſted, and diſſolved in wine, by 
laying-a drop of the liquor on a plate of glaſs, and 
then viewing it through a microſcope. And fur- 
ther, vitrum antimonii, reduced to a regulus with a 
little common ſulphur, appears of a needle- like 
ſtriated form. And incinerated antimony, when 
melted with too ſlack a fire, often appears a maſs of 


half. ſtriated regulus, and half glaſs, ſo little is the 
difference. The falts in common glaſs do not ap- 
pear, though they are unqueſtionably there, and 
ſometimes ſo looſely combined with the vitreſcible 

5 55 1 earth, 
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this appears the more probable, as a large quantity 


very ſmall qua 
dreadful vomitings? _- e ane. 
tic quality of antimony de- 
pends on the ſpiculine form, on not, it certainly lies 
only in the reguline ſubſtance; for not one of the 
preparations of that mineral is emetic, but When 
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ill- prepared vitreous matter, diſſolves ſome of the 
falts, and thence the wine becomes ill-taſted and 


unwholſome. Moreover, the preparation of the vi- 


trum ceratum antimonii ſeems not a little to con- 
firm the reality of what I have hinted at; for the 
wax perhaps doth nothing but ſheath up the point- 
ed reguline particles, when melted with them: and 


of brimſtone, melted with white arſenic, ſheaths up 
the arſenical ſpicula, and renders them incompa- 


rably leſs noxious than before: fo, with a due quan- 


tity of ſulphur, glaſs of antimony itſelf is rendered 


a very mild kind of regulus. 5 
Tis exceeding difficult to explain the modus ope- 
randi of many medicines. Who can ſay, how a grain 


or two of crude opium cauſes a profound ſleep? or 
why. a very ſmall daſe of cantharides fo particularly 


and ſtrongly. affects the urinary paſſages? why two 


or three grains of elaterium operate with more vio- 


lence than fifty or ſixty of jalap? or why ſuch a 
uantity of glaſs of antimony excites ſuch. 


But whether the eme 


confiderably impregnated with reguline particles; 
which, when not inveloped with too much falphur, 
always exert a vomiting faculty; and this, whether 


given in ſubſtance, or diffolved in a proper men- 
ſtruum, as wine, cyder, vinegar, or the like. Water, 


= 


ag water, draws nath 
— 2 


us, 


ing from an antimonial regul 


a8 


earth, that wine, kept in glaſs- bottles, made of ſuch 
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as neither touching the ſulphureous or metallic part. 
Spirit of wine hath no manner of effect on the regu- 
line; but a vegetable ſaponaceous acid acts on both, 
and draws out the real ſubſtance of the regulus, 
making as it were a very attenuated liquid tartar 
emetic, or antimonial ſolution. And thus indeed 
the vegetable acids act on iron or copper; which nei- 
ther pure water, nor pure ſpirit, will affect, but are 
moſt readily diffolved by wine, cyder, juice of le- 
FT 2 3} JEST gs 3 
This leads me, however, to make the following 
| obſervations: That though ſimple water is ineffectual 
in drawing off any thing emetic from pure regulus 
of antimony, yet certainly rain, or river-water, in 
ſome meaſure, acts on the body of crude antimony, 
and extracts from it a milky hue, and a ſulphureous 
antimonial ſmell and taſte, by being digeſted with it 
in a very gentle heat of the fun, or fire. And this 
water, by the way, ſo impregnated, hath been very 
often found of great ſeryice in cutaneous and other 
diſorders, when drunk freely. Now, as the watery 
menſtruum doth unqueſtionably take up ſome of the 
antimonial ſulphur, it may receive therewith like- 
wiſe ſome of the very fine reguline parts attached to 
the ſulphur; juſt as almoſt all the natural ſulphu- 
reous waters hold alſo ſomething, more or leſs, of 
ſome other mineral principle, as particularly moſt of 
them ſomething ferrugineous. And further, what- 
ever may be thought of giving crude antimony in 
ſubſtance; Kunkel, Hoffman, Geoffroy, and many 
others, afſert its great utility in ſeveral diſorders; 
and, I think, I have ſufficient reaſon to be of their 
opinion, It is ſcarce to be doubted, but that it is of 
| — very 
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{ 844 1 
very great ſervice in ſeveral of the diſeaſes of horſes, 
cattle, &c. and therefore we may very well ſuppoſe, 
that ſome of the reguline parts paſs with the ſul- 
phureous into the maſs of their blood; and, by pa- 
rity of reaſon, antimony may as well find its way 


through the Vaſa lactea, cc. of human bodies, 
and produce very ſalutary effects. I have, for a great 


many years, given antimony and quickſilver, rubbed 


into what I call an antimoniated æthiops, with great 
advantage, in ſeveral caſes, particularly in cutaneous. 
diſorders, obſtructed ſcrophulous glands, rheuma- 
tiſms, &c. when the common æthiops had been 
found much leſs effectual. This I have long ordered 
to be kept here as an officinal medicine, and to be 
prepared of crude antimony, exceedingly fine pow- 
dered, p. iii; of pure quickſilver, p. iv; of flowers of 


ſulphur, p. ii. Theſe are to be rubbed into an im- 


palpable black powder: Doſe from Js. to 9 ii. 
It lies in my way here, alſo to mention, that 
though cinnabar of antimony, ſublimed in the uſual 
way after the butter of antimony, may be very little 
different in virtue, or compoſition, from the common 
faQitious cinnabar ; yet cinnabar of antimony, as. 
now generally made, with æthiops mineral and crude 
antimony raiſed together, hath undoubtedly ſome of 
the reguline parts, as well as the ſulphureous, of 
antimony, which carry them up; for it is well 
known to chemiſts, how eaſily the flowers of anti- 
mony riſe in the common roaſting, where the fire 


is much leſs than for ſubliming the cinnabar. Now, 


every one knows, that theſe flowers are of a reguline 
nature, are ſtrongly emetic, and may be eaſily re- 
duced to an actual regulus. The abundant ſulphur 
— 158 — 52 
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indeed wraps them well up in the cinnabarine pre- 
paration : however, I have often obſerved large doſes 
of cinnabar of antimony create a nauſea and puking, 
eſpecially on tender ſtomachs. But then, for this 
very reaſon, this cinnabar of antimony may be, in 
many caſes, much more effectual than the common 
factitious, or even than the native cinnabar. 

But I come now particularly to make a few ob- 
ſervations on ſome of the common antimonial pre- 
parations. . +; 

The common ſtibium, or crude antimony of the 
ſhops, hath been melted from its groſs. ore, into a 

fort of conical moulds, or veſſels, like our melting- 
pots ; whence the molten maſs, when taken out 
cold, ſomewhat reſembles a ſugar-loaf. Now, as 
in this melting, the more ponderous or metallic part 
ſubſides to the bottom, or narrow part of the pot, 
the lighter, or more ſulphureous, remains above; it 
is a matter of ſome importance in making the regu- 
lus antimonii, &c. from what part of the cone, or 
loaf, the antimony is taken ; for the nearer the point 
of the cone the more reguline; and the yield, from 
a given quantity, thus taken, will be, cæteris pari- 
bus, much more conſiderable, than if taken near tha 
| baſe. This thing ſhould be likewiſe attended to, 
when antimony is given in ſubſtance, or boiled, or in- 
fuſed in diet-drinks, in which it is far from being a 
uſeleſs ingredient. 0 5 

I have before taken notice, that when the regu- 
line part of antimony is involved in a great quan- 
tity of ſulphur, as in crude antimony, that mineral 
exerts no emetic or draſtic power: but when the 
antimony, by long roaſting, or calcination, 1s * 

of 
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of great part of this external ſulphur, it acquires 
more and more of a vomiting quality, as the ful- 

phur is more and more conſumed. And when this 
incinerated antimony, as tis called, undergoes a fur- 
ther degree of fire, and is fluxed into a regulus, and 
even yet farther into a kind of glaſs, it is ſo far 
ſtripped of its ſulphureous covering, that the regu- 
line ſpicula lie as it were naked, and exert the ut- 
moſt violence on the ſtomach, &c. And even be- 
fore it is turned into a proper regulus, or glaſs, it 
acquires, after a long and proper roaſting, no ſmall 
degree of an emetic power, as any one will find, who 
gives it in ſubſtance, or properly digefted in wine, or 
cyder. And though I cannot ſay with Boerhaave, 
that it is violently emetic, yet I know Hoffman is 
miſtaken, when he pronounces it quite inactive. This 
incinerated antimony then, being thus far deprived 
of its external ſulphur by calcination, is farther di- 
veſted of it by being kept fuſed a confiderable time 
in a very ſtrong fire, and converted into glaſs; which 
almoſt intirely conſiſts of reguline parts, as is mani- 
feſt from its being of a much greater ſpecific gra- 
vity than crude antimony, or even than its hepar ; 
and though the regulus lies concealed under a glaſſy 
form, yet it is ſtill very cally reduced into a proper 
regulus, and therefore, as ſuch, communicates a moſt 
ſtrongly emetic quality to any menſtruum, which the 
regulus itſelf would impart it to, as well as being in 
ſubſtance moſt violently vomitive. Nay, in running 
calcined antimony into glaſs, if the fire is not briſk, 
and well managed, part of the very ſame molten 


maſs runs into regulus, and part into glaſs, ſo little 
is the difference between them. 


len 


Ee 3 
Indeed regulas of antimony itſelf cannot be pre- 
red but by deſtroying the external ſulphur : for 
ſtance, eight parts of crude antimony, fix parts of 
crude tartar, and three parts of pure nitre, made in- 
to a dry fine powder, moſt be thrown, by ſmall 
ſpoonfuls at a time; into a red-hot crucible, whence 
a very great deflagration immediately ſucceeds each 
projection. At the bottom of the maſs, firſt duly 
melted by a quick ſtrong fire, the regulus is found 
ſometimes more, ſometimes leſs, as the fire, &c. are 
managed. *Tis a neceflary caution to force down 
the cruſts, that are apt to form, at the beginning of 
the fufion, with an iron rod, or the like. Here a 
great part of the external antimonial ſulphur is con- 

ſumed by the deflagration, and the tattar and nitre 
being alſo forthwith alkalized by the fire, unite with 
the remaining ſulphur, and ſo form a kind of hepar 
ſulphuris, which diffolves, and takes up likewiſe, 
much- of the reguline ſubſtance; (fot liver of ſul- 
phur, melted with any kind of metal, diffolves it, 
and even makes a maſs foluble in water); ſo that by 
this proceſs mueli the greater part of the antimony 
and ſalts is turned into a ſcoria, or a kind of crocus 
antimonii, on the top of the regulus; and this eſpe- 
cially if the fuſion is long continued. The regulus, 
thus detached in a great meafure from the ſulphu- 
Feous part, becomes very ſtrongly emetic, for the 
reaſon above aſſigned. Though this is a common 
method of making regulus of antimony, at leaſt in 
{mall quantities; yet it is far from giving ſo large a 
portion of regulus, as may be had by ſeveral other 
proceſſes; for it conſumes not only much of the ſul- 
phureous, but alſo of the reguline part, by the vio- 


lent 


lent and repeated deflagrations, which riſe in the 


form of flame, fume, and flowers, if catched in 


proper places; and theſe faſt may be eaſily reduced 
to regulus again, Beſides, the proportion of the 


falts is too great, for, being alcalized, and uniting 
with the ſulphur, they take up too much of the re- 
guline part, ſo as to leave very little at bottom, if a 
ſtrong fire is long continued. Much more regulus, 


in proportion, would have been yielded, if the tartar 
and nitre had been previouſly fired, and turned inta 


what is called the black flux. But, even in this 
caſe, the melted maſs ſhould be poured off, or taken 
from the fire, as ſoon almoſt as it flows very thin ; 
will evaporate by the ſtrength and 


elſe no ſmall | 
duration of the fire, which alſo increaſe the pro- 
portion of the ſcoria. But a much greater quantity 


of regulus is produced by melting two parts of clean 
antimony with one part of iron-filings, or bits of 


nails, to which alſo one part almoſt of pure dry falt- 


petre ſhould be projected. This proceſs gives almoſt 
half 


regulus. Here the nitre in part likewiſe burns 
off the ſulphur, but tis the iron, that chiefly takes 
up the ſulphur, and unites with it into ſcoria; which, 
by-the-bye, finely powdered, and duly waſhed, 


may be uſed with as good or a better effect, than 


the antimonium martiale cachecticum of Ludovicus. 


I have repeatly known it very ſerviceable in a leuco- 


phlegmatia, and an obſtinate fluor albus. 


* 


If crude antimony is firſt calcined by fire, as 


ſtrong lime-water, much of the ſulphur is carried 
off, and the ſtibium, thus managed, yields much 
more regulus in proportion than if crude antimony 

— * May 


for 
making the glaſs, or boiled repeatedly in freſh 
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kad been flux'd ; but the ſalts, uſed in ſuch caſe, 


ſhould be very conſiderably leſs i in quantity than in the 


common method, and alſo previouſly reduced to th 
black flux. Monſieur Geoffroy . the ae, 


antimony, melted with about an equal quantity of 


black ſoap, gives down much more regulus than is 


to be had by the methods of Kunkel, Stahl, or any 
other, even nine or ten ounces out of a pound: but 
J really never tried this method, not having at hand 


any true black ſoap: perhaps ſome other falino-ſul- 
phureous medium would do as well. 

Upon the whole, however, this general obſerva- 
tion may be made, that where only ſmall quantities 
of ingredients in this, or any other affay, arc fluxed 
xt a time, there will be always leſs regulus in pro- 


portion, than if the proceſs had been made with 


much larger quantities. Beſides, in truth, there is a 


abounding with reguline parts much more than 
others: nay, antimony, from the very ſame loaf, 


from the baſis or apex of the cone. 


appear, if we attend to the operation of nitre in 


preparing the common liver of antimony ; vig. if 


equal parts of antimony and nitre, finely powdered, 


a crucible, or iron mortar, the product is a liver of 
antimony, which ſhould be 1 the ſcoria. 
In this proceſs the ſulphur is firſt of all partly burnt 
off in the conflagration : and, 2dly, the remainder 


is eagerly imbibed by the nitre, now alcalized by 
the intenſe heat, which, by this means, alſo diſſolves, 


and 


TF- 


great deal of difference in antimony itſelf, ſome 


differs in this conſiderably, according as it! is taken 
The effects of ſalts in antimony will more fully 


and intimately mixed, are deflagrated, _ melted in 
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and intimately combines with, the reguline part, juſt 
as common. hepar ſulphuris diſſolves and takes up 
all kinds of metals. That this chiefly depends on 
the alcalization of the nitre, and its conſequent union 
with the antimonial ſulphur, and thus farming a 
diſſolving liver of ſulphur, that combines with the 
metallic part of the antimony, is evident; for three 


parts of {alt of tartar, or pot-aſh, fluxed with two 


parts of antimony, produce exactly the fame effect, 
that is a liver of antimony, without; the leaſt admix- 
ture or help of any nitre. And it is from the inti- 


mate union of ſo large à portion of this hepar ſul- 


# 


ſubſtance at the bottom: nay, if it be not ſufficiently 


fluxed, it gives off no ſcoria.. Howevex, if the pot- 


ſometimes leſs, is found at the bottom. . But if a 
much leſs quantity of the alcalious ſalt is uſed, much 
leſs of the antimonial ſulphur is taken up, and it ſo 
forms what is called by Margraaf, Hoffman, and 


others, regulus medicinalis, that exerts but little 
ugh left to 


emetic power, there being ſulphur eng 


invelope the reguline ſpicula. But when a much 
larger quantity of fixed alcali ſalts (as about two 
parts to one of antimony), is blended with it by 
fuſion, ſo much of the ſulphur is taken up by the 


falt, that little is left to ſheath the reguline parts ſuf- 


 kiciently to prevent their exerting a very draſtic 
power. The liver of antimony, made in the uſual 
way, with equal quantities of nitre, looſes almoſt 
twice aa much in the operation, by the deflagration, 


huris with the metallic part, that little or no regu- 
Fi s 18 depoſited, but only an uniform half-vitrified 


aſh and antimony are quickly melted with a very 
_ briſk. ſtrong fire, a bit of regulus, ſometimes more, 
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petre, | 


phur is 
Ine particles, particularly that of the firſt precipi- 


tation, whence it is always conſiderably emetic. 


* * . 4 2 - 2 6 4 " 1 4 7 0 we, ens ""Y * k * 3 : — 
3+ r N 2 r e r : 85 . N E 3 * „* 4 * 5" i | E 
Ws ; 4 Rt N 4 . " N 3 s "I * 22 SS. 2 . Fs BY — 5 « 1 4 2 8 75 * 1 7 . 


( 8sr ] 


800 that with the fixed alkali z but the latter is not ſo 


and much more apt to relent by the moiſture 
Daly, an The Crocus, however, from either, if 
K edulcorated, is nearly of the ſame ſtren gth. 
That indeed, prepared with half the quantity of ni- 


tre, is conſiderably weaker, as much leſs of the in- 


veloping ſulphur is conſumed, eſpecially where a 


rang, oy is not uſed, and the matter is taken off be- 


fore the ſcoria have well time to ſeparate. Even the 
ſcoria of the common regulus of antimony are of 
the very ſame nature, and a kind of an hepar anti- 
monii, " which by a proper flux may be eaſily reduced 
in part to a regulus: ſo that whether alkalized falt- 
pot-aſh, or ſalt of tartar, are melted with this 
Ea mineral, a liver of antimony is produced, 
rom which, duly waſhed, a crocus metallorum, or, 


more properly, antimonii. And as theſe hepatic 


maſſes are ſoluble in boiling water. the ſolutions let 
fall an antimonial ſulphur, efpecially when precipi- 

tated with a vegetable or mineral acid: but this ſul- 
always more or leſs impregnated with regu- 


Nay, tis certain the reguline and ſulphureous parts 
of antimony. may be ſo incorporated with fix'd al- 


cali-ſalts, T the whole, almoſt, of any quantity of 


antimony, melted with about an equal part of ſalt of 


tartar, or pot-aſhes, may be thus turned into a kind 
of ſulphur auratum, as tis called; which is itſelf, 
in truth, no other than a very ſulphureous crocus an- 


timonii. The coheſion b of the ſalt, ful» 
phur, and re gulus, in this hepatic concrete, is caſily 
22 by pouring an acid to its ſolution in water, 

5 2 which 


[ 155 1 
which ſtrongly attracting the alcaline' falt, the ſu]: 


phureous and reguline parts ſoon fall tõ th 


& bottom. 
Nor are theſe latter very fit my united, as che alca- 


lious ſalt did, during the flux, in ſotne meaſure de- 
tach the antimonial ſulphur” from the reguline parts. 
It is evident the coheſion is but looſe; otherwiſe ſo 


great a proportion of ſulphur, as is found i in the ſul- 


phur auratum, would, if very intimately combined 


with the reguline parts, have ſo ſheathed up theſe 
ſpicula, as to render them incapable of impreffin 5 
any great 1 irritation on the coats of the ſtomach,” &c. 
as is ſeen in crude: antimony, and its regeneration 
from — — _— 'Befides, though the firſt 
ipitation of the ſulphur auratum is greatly im- 
—— with reguline parts, yet the ml + of third 


precipitation holds exceedingly few, and is almoſt in- 
tirely ſulphureous, and ſearce at all emetic. If y you 


would have this milder, or more light ſulphur, you 
ſhould not pour on too, much of che precip itating 
acid at firſt; or rather ſuffer the antimonial lixivium 
or ſolution to ſtand, for ſore days, expoſed'in a cold 

open air; for thus the-impure reguline ſulphur will 
fall of itſelf; after which you may inſtilf the acid 
as uſual; and, if you do thus, by gentle degrees, in 
ſmall quantities, aber the ſecond or third precipitation, 
the ſulphur will fall almoſt pure; which ſhews; that 
the ſulphur in the hepatic ſolution is not very eloſely 
united with the regulus. By the way, however, as 
the antimonial lixivium, from the hepar, is fo fully 


fraught with reguline particles, and cheſe ſo much 


unſheathed; it is conſtantly more or leſs emetic, not- 
withſtandin 


ing what Monfieur Lemery afferts to the 
en that is not the only exceptionable 


wang 


4 353 ha * 


ding i in that. gratleman's $ claborate treatiſe on. 0p 
_— 1 td 


As che ſul phur auratum is n W very frequently 
uſed. 1 in medicine, more exactneſs \ ſeems. required in 


iin 


its preparation than 1 is commonly, practiſed: for.cer- 
tainly Hi firſt precipitation. 13 . not a little from 


the Tubſequent, as being of a darker colour, and 
2 1 ſpecific gravity, and of courſe... mw E 
*Tis alſo of ſome, conſequence how lo 
Nibidte | Iixivium ſtands before the geid i; 18 3 on; 
for by time it Will "of; Itſelf drop. much of the. lol | 
phureo- reguline ſubſtat ce ; eſpecially if it is kept in 


an atmoſphere much impregnated. with the fumes of 


vinegar, ſulphur, or the like; and, in ſuch caſe, the 


ſucceeding precipitate, with an acid, will be much 
cg as being leſs metallic, but more ſolphu⸗ 

The quantity and quality of che, precipi- 
— acid are alſo of conſequence. Vinegar may 


rather an gment the emetic power ; and irit 0 fal 


or vitriol, may make a anf as ngt a together 0 
proper to mix with calomel, as in Pr. Plummer's 
alterative pill, Sc. Great cate ſhould be taken there 
fore in the ablution of the ſulphur abratum; for the 
acid falts are not ſo eaſily waſhed off as ſome 
would imagine, and it cannot be doubted but. that 
fome of them. fall With the prec I itate. Who 
would think tuch a a quantity 955 ts Jay hid in the 
calx of filver, precipitated out of A ſolution of it in 
aqua fortis, by ſea falt,” which though ea 
wathed, 15 . inkip id 1 is the ny 
into which: it readi 17 melts) 3 
intimately mixed with one pa 1 55 


men To” diſtilled, give a maſt cult 10 kink 0 wal 
ter 
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ter of antimon Bol $4 li ght and re the 
wilimonial ful Fete may be Gere Af it "ed not in 
Tome degree participate of the regulus, it can. have 
ho ttiore effect than common ſufpfur. 
The ketmes mineral, once altogether 28 much ce- 
lebrated (and with as good reaton), as any antimo- 
= 4 tow-a-days, is alld a kind of liver of 
, and * the ſame nature with . au- 
on tocefs in preparation ſeems v 
— . rel. by bali crude e 
Power, in a ftrong lixivium of fixed or alkali Waltz d 
nitre ¶ falt of tartar or pot- aſh will do full as well) 
Here the alcalious ſalts fix on the ſulphur, and unite 
with it; whence” 4 iq uid kind of 8805 ſulphuris, 
which diffolves, or haps more opetly takes up, 
and incorporates with, many of the reguline parts: 
and thus in teality it becothes à mild ſort of crocus 
antimonit, as ts _ from 1 having 10mg emetic 
er, ond. jeldmg a regulus 2 proper flux, __ 
Nate is en of als ga ſort of kermes 
mineral, or fulpbur auratum, ſeldom or 2 Prac- 
tifed, though I think really iy the beſt; and that 1s, by 
doiting til atitimony, finely po — in a very 
ſtrong 8 lime- water, for about an 15 our, and then pre- 
cipitating the trained decoction with a ſolution of 
crude tartar, of its cryſtals, in . water. Fg 
decoction of crude antimony is 1 5 e ph foun- 
tam - water, but g e | 
thoſt bezutifulty 5 t with wr dhe her N. of 
rainbow] Howey this perfectly Lara Tiquor,, on 
the affuſlon o 'A 5 9 bil or mil acid, f mer 
dixtely be r id, and of A deep. lattr fig gur, 
and a great, « deal of an orange coloured onjal 
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fwlphar poooipitates; Fall as in dio ps 
pre b. Es wg of the 8 


hepar antisshi, Thow 
e ee ether, like 
gald, 10 much talket of; and ted 
is muck: gveater ite profpe®t chen real for wh 
— ſeparntëd, and dried, it 1c; 00 
e it fecmetk to 


ther mi , An, 

feoria : wever, bers do regu 
Jinelpares) ap is evident. From che cls e Ang 
the ametie quality; ;\4vhich this alſo eee. 
deedftion may a well be pteti eck with, juice 
2 x (when e the be ri 


— man, I f 
es be 


* wk as 
burkkewiſe x —— Ats. . 
This decoction of nm in buen, es 
alſo to a further end; for the” mineral, thus boiled, 
maꝶ be in a great meaſure deprived of its ſuperficial 
lhamy apart eſpecially if boiled a fcond or third time 
in freſh ſtrong lime-water, And then the powder, 
well waſhed'and dried, 4s at fit for making regulus,, 


and calcined in the common way. And perhaps 


antimony, thus prepared, may be more effectual in 


caſes, than the N when given nel: 
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or glaſs of antimony, as when the Riblumm is roaſted. 


— — pag 
— . 
— — * * * — = * 
— bo Yo . . * 4 
1 
= _ 2 2 1 ; g 
* I a 

f — . ww —2—˙· vw 4 * U 

Py — — — — ut x 8 8 | _- 


— — — 
- = — _ C 6 
— „„ VET EBT --—W- -_ 
- — d 


w—— FI ce rr E— | 1 
n — —————————_ - \ \ \ 2 —_— 


[856] 
it often pukes, and purges gently, if given to ten or 
fifteen grains, ef ally on-the,firſt uſe of it. 
It appears then, from what hath been ſaid abore, 
that ſal phur auratum, kernies mineral, Ruſſel s pow- 
der, or Wilſon! $. panacea of antimony without fire, 
are all of the fame nature, though indeed ſome what 
different in . their firength, . and; pretty uncertain in 
_ their operation; and therefore require a careful hand 
to prepare, and a head to adminiſter them with 
advantage. For the reguline principle will be much 
more predominant in the ſcoris of the very ſame 
kind of regulus of antimony, if it is kept for a long 
titne in a briſk re 1 for aanuch 
ſhorter time; not to mention What I have ſaid be- 
fore, as to the manner of recip &c. the-ſul- 

Hor auratum, And kermes mineral differs. not a 
little, as prepared with a ranger. or weaker lixi- 
- vium, a8 more or. lefs cari ully waſhed and edulco- | 
| =, and as aig of wing or is not, at laſt de- 
flagrated with it. Whoever, would give them, ſhould 
begin with ſmall doſes, as a grain or two; bat, as he 
finds they agree, may gradually increaſe to eight 
or ten, eſpecially if they are intimately incorpotated 
wich any reſinous extract, natural balſam, or the 
ke. But the doſes ſhould by no means too quickly 
| fvcceed one the other; for ſolid; antimonials may lie 
4 conſiderable time in the body without any ſenſible 
effect, and yet, at length, operate all on a ſudden, 
with exceeding great violence; particularly when 
wine, cyder, or any vegetable acid, are finllowed 
upon them. 
Though common fale, fluxed. with antimony, | 
ſeems to do little more than promote its fuſion, 


and 
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and therefore is commonly added, in ſmall quantities, 
in preparing liver of antimony, and regulus medici- 
nalis, yet its e acid hath a very pe- 
euliar effect on reguline ſubſtance, — 4 it 
not only much more volatile, but likewiſe exceſſive- 
ty cauſtic, as is ſeen in common butter or oil of an» 
timony ;.- for, in this preparation, the ſublimate cor- 
rofive contributes nothing but its moſt highl 


y de- 
ated and moft — acid ſalt, which 
mega more ſtrong * 


n 3 
and uniting, a moſt corroſive li uid; 
which comes. over by Gibtllation 1 from ns op is 
itated, by the aon of water, what 
is very improperly called mercurius vita, as it hath 
nothing of mercury in it but the name, and is, in 
truth, when duly edulcorated with * 0p wake a 
mere regulus antimonii, as plainly 5 Appears W it 
is melted. Though there are ſeveral other ways 
(and theſe 3 of making butter of 
antimony; yet this proceſs with ſublimate cotroſive 
ſhews the regulus naked as. it were, when precipi- 


| tated, and the antimonial fulphur left behind with 5 


the mercur ry, which are eaſily ſublimed into einna- 
bar: fo that this alſo confirms the above doctrine; 


for with well purified regulus antimonii a- bl: 
mate corroſive no cinnabar can be pr Ae 
egulus is barely 


being no more ſulphur in the regul 
neceſſary to preſerve the metallic form and | conſlitu= 
tion. . 

I have but ſeldom uſed. mercurius vite in my 
practice, and that many years ago in ſome maniacal 
caſes: it always proved: a very churliſh medicine, 
and I foon grew weary of it. If any one is inclined 
5 = to 


[ 5... 
to try any thing of this kind, I would recommend 
a preparation of the celebrated Dr. Stahl; viz. pour 
by little at a time, and flow degrees, near treble the 
quantity of good alcohol vini on rectified butter of 
antimony: as a conſiderable heat at firſt ariſes on the 
mixture, it immediately grows milky, and a very 
white gelatinous kind of maſs ſoon precipitates. This 
digeſted for a day or two, in a very gentle heat, then 
ſufficiently edulcorated with boiling water, dried and 
deflagrated with ſpirit of wine, gives a powder much 
ſofter in operation than the common mercurius vitæ, 
though ſtill emetic, and, as the Profeſſor ſays, greatly 
 ſudorific and anodyne. The doſe three or four grains. 
I find it ſweats very largely, eſpecially when it ope- 
rates little by vomit, or ſtool, as indeed moſt of the 
draſtic antimonials will do. Macts recommends an- 
other preparation of mercurius vitæ, under the title 
5 of purgans ex antimonio fecuriffimum ; which is 
n made by melting one part of mercurius vitæ with 
" ents, two parts of nitre, and then well grinding this maſs 
| TT” Vith an equal quantity of common falt. This done, 
I 
| 


ns | 
| it 
. E 
| 1 


let the falt be well waſhed off, and the maſs well 
edulcorated. This indeed I find ſo ſecure a medicine, 
that it differs very little in virtue from common 
| bezoar mineral: the reaſon will eaſily appear to any 
one, who conſiders the following obſervations : 
Antimonium diaphoreticum, and ceruſs of anti- 
mony, are little more than the dead afhes of that mi- 
neral, deprived of its internal or metallizing ſulphur 
by repeated deflagrations with falt-petre ; fo that I 
think little can be expected from them in a medici- 
nal way,' both the one' and the 'other being an in- 
active calx, in which the reguline form and con- 
texture 
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texture are quite deſtroyed ; inſomuch that aqua re- 
gia, which acts ſo rea readily y on crude antimony, or its 
regulus, will not touch ' thoſe, much leſs diſſolve 
them: an argument, that the metallic nature of the 
antimony is greatly deſtroyed: in theſe preparations. 
And though they are boch reducible; by a proper 
flux, to regulus again, yet never en the addi- 
tion of ſome phlogiſton, or or ſul phureous ſubſtance. 
And thus indeed may any calx of antimony, pre- 
pared in the humid or dry way, be converted into 
regulus by fluxing in cloſe veſſels with ſome inflam- 
mable ingredient: which ſhews, that both the form 
and virtue of the regulus , in a great meaſure, 
on the ſulphureous principle, as well as the metallic 
earth. I know not whether it may be here worth 
| noting by the way, that antimonial calx, reduced 1 
with mineral ſulphur, takes a ſtriated form but Til | 
with an animal or vegetable phlogiſton the luminous la wm 4 nr [i 
appearance of common regulus of antimony. Is | I 5 
this from the vitriolic acid only? Mercurius vitz, 
fluxed per ſe, hath alſo this aculeated or needle-like 
appearance: whence? _- 
This likewiſe is really the enſe i in the n per- 
fect metallic bodies, which looſe their metalleity, as 
Becher calls it, as malleability, and other metallic 
properties, by an intire deſtruction of their internal 
metallic or il ſulphur, as is ſeen when metals 
are calcined by the Bunz gilt or an intenſe culi- 
nary fire. This internal ſulphur is probably what 
Albertus Magnus means by the humidum unctuoſum 
ſubtile, which, he ſays, is the prima materia me- 
tallorum, and is intirely analogous to the combin- 
ing — or oil of vegetables, which — the 


5 & I very 


$60 ] 
* paxtioles of the ſtamins, and organiſed parts ta- 
the whole in aſhes, But here, by the way, it ſeems 
evident, that the ſylphurcous pabulum, {0 neceſſary 
ta the reduction of an antimonial calx, is yery dif- 
ferent from the very ſubſtance of light, or fire; for 
though a vaſt deal of the actual light, or fire, adberes 
tion of weight in calcining regulus of antimony by 
the ſup:beams, or a culinary fre, yet it by no means 
contributes to its metallic ſtate ; on the contrary it 
Aal deſtroys it; and the ſun- beams, or perticles of 
ire, do not combine, but ſcatter, the reguline or 
metallic parts, by deſtroying the bond of union, the 
internal ſulphur. In like manner oil of vitriol, or 
ſpirit of nitre, two concentrated and exceedingly fiery 
acids, tear abroad regulus of antimony, and reduce 
reous principle, whence the metallie ſubſtance is 
quite decompoſed. And that this is the caſe, feems 
evident from the very ſtrong ſulphurequs ſmell, that 
_ ariſes, when theſe acids are poured on antimony. In- 
deed vil of vitriol takes up the -inflammable part of 
antimony,” and unites with i into an actual mineral 
ſulphur. It ſeems then, that theſe fiery acids act on 
antimony very nearly in the fame manner as the 
ſun-beams, or actual fire; and this is one argument, 
amongſt; many others, of the very great affinity be- 
tween light and acids; which Sir Iſaac Newton long 
ago hinted, — 5 
hat the deſtruction of the internal ſulphur of the 
ſtruction of the reguline form, and of courſe of the 
2 N 


emetic 
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emetic power of the antimony appears in part from 
what I ck ſaid above, and wil be 2 manifeſt 


by attending to the following experiments. If merely 
equal quantities of antimony and nitre are deflagrat- 
ed, and 2 - only fo much of the exter- 
nal — . 18 4 ph a to leave the 
reguline na an e of very ſtrongl 
irxitating the coats of the — Sec. Bat if dh 
parts of nitte are taken to one of antimony, by the 
repeated ſtrong deflagration, not only the external 
but the internal ſulphur alſo is totally diſſipated, and 
the maſs reduced to an inert calx. Thus likewiſe 
iron, tin, and copper, with a double or treble quan- 
tity of nitre, are reduced to aſhes, and demetallized. 
A little more than two parts of pure nitre to one of 
regulus antimonii 9 calx, as 
there is much leſs ſulphur to be burnt off in the re- 
gulus than in the crude anti : and about an 
equal quantity of falt-petre quite deftroys the viru- 
| lence of glaſs of antumony, as in it there remained 


5 nx juſt ſulphar enough to preſerve the reguline na- 
So five: parts of nitre to two of mercurius vitæ 
Woh it into an active ſubſtance, or kind of bezoar 
mineral. But of chis enough What nitre doth by 
deflagration, the burning-glafs doth by the intenſe 
force of the concentrated ſun- beams; by which an- 
timony, its regulus, and glaſs, are turned to a mere 
calx, the whole of the ſulphur being quite burnt 
up. Nay, when any of theſe are a long time expoſed 
to the action even of a common ſtrong fire, they are 
reduced ta mere athes, which can neither be run in- 
to regulus or glaſs again, but by the help of ſome 
phlogiſton, as. — 3 or mineral fulphur. 

And 
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And the fame is neceſſary to the reduction of the calx 
of iron, tin, copper, &c. That there remains no 
ſulphur in any antimonial calx, ſo prepared, is mani- 
feſt, in that no one of them will deflagrate with 
nitre, nor be reduced to a reguline ſtate, ' without 
adding ſome phlogiſton. That the reguline nature 
and contexture are deſtroyed in theſe: Preparation * 
appears in that they are not at all: upon by 
aqua regia, which ſo perfectly and readily diſſolves 
any antimonial regulus : and hence alſo they are 
utterly devoid of an emetic quality. 
Baut in all theſe calcinations with nitre, three parts 
at leaſt of that ſalt muſt be uſed to one of the crude 
antimony, or the internal ſulphur will not be ſuffi- 
ciently burnt off, and the reguline ſpicula ſo far de- 
ſtroyed as to leave an inert calx: for if two parts 


only of falt-petre are employed, it proves ſtill emetic, 


as is ſeen in what Boerhaave calls antimonii emeti- 
cum mitius: fo alſo if the nitre be conſiderably re- 
duced, in the preparation of the ceruſs of antimony, 
that likewiſe will remain very draftic. If equal 
quantities of nitre and glaſs of antimony are ex- 
| poſed for ſome time, in a clean crucible, to a briſk. 
fire, a very beautiful calx, or diaphoretic antimony, 
comes out, but alt er inactive: if two-thirds 
however, or half only, the calx is 
nothing ſo white (the ſulphur not being quite burnt 
off); and thence it remains ſtill emetic, eſpecially if 
'_ only half falt-petre is projected with the antimony. 
Upon this foundation may be made ſeveral forts of 
antimonial powders, more or leſs active, as more or 
leſs nitre is uſed ; which, prepared with care, and 
given with jud gment, may prove. of contre: 
ervice 


of nitre is uſed, 
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ſervice in | medicine, much more ſo ſurely than the 
common antimonium diaphoretzcum, or ceruſs of 
antimony. 
But, in all theſe calcinations, not only the quantity, 
but the quality alſo, of the ſalt-petre ſhould be well 
| confidered ; for ſome nitre greatly abounds with com- 
mon falt, and hence leſs corrects, as it is called, or 
rather deſtroys, the regulus. 
But I greatly prefer the infuſion of the glaſs, regu- 
lus, or crocus of antimony, in ſound generous wine, 
to any other preparation of that mineral, as by far 
the moſt certain, ſafe, and effectual; and the vinum 
antimoniale made with the glaſs, or regulus, I think 
the beſt: for unleſs the liver of antimony is carefully 
prepared with a due quantity of nitre, and a proper 
degree of fire, it cannot. be depended on, as being 
ſometimes ſtronger, ſometimes weaker, and ſome- 
times it throws up no ſeparable ſcoriæ; which makes 
it, ceteris paribus, confiderably weaker. Beſides, 
the hepar ſhould be finely powdered, and well edul- 
corated with repeated ablutions (or rather decoctions) 
in hot water; otherwiſe much of the alcalized nitre 
will adhere to the hepatic crocus, and enervate the 
power of the vinous menſtruum. This was not 
formerly attended to ſo much as it ought to have 
been; and I well remember, when the vinum bene- 
dictom, as then called, was ſtrangely different the 
one from the other. Certainly, when prepared with 
true glaſs of antimony, or pure regulus, there is not 
this uncertainty. If the martial regulus 1s uſed, it 
may in ſome ſmall degree alſo participate of a fer- 
rugineous principle. The wine ſhould be always 
carefully filtered, after ſufficient infuſion. In this 
infufion 


L 8] 
infuſion. of the-glaſs or regulus of antimany on wine, 
the reguline ſubſtance is diffolved by that ſaponaceous 
ſpirituous, tartareous menſtruum, and the reguline 
part becomes moſt highly attenuated ; otherwiſe it 
would not fo readily paſs with the wine through the 
cloſeſt filtre, and remain ſo long ſuſpended, and in- 


- timately incorporated with the wine, and ſo remain 


for years together. So that antimony, ſo ＋ is 
in ſolutis principiis, as it were; or rather is thus ren- 

dered a kind of highly ſubtilized liquid tartar eme 
tic, which poſſeſſes the whole power and virtue of 
ſtibium, as it is potent enough to give a very ſtrong 
irritation to the ſtomach and inteſtines, if taken to 
the quantity of an ounce or two; and yet, in a 
ſmaller doſe of two or three drachms, it only cauſes 
a nauſea, gentle puke, and a ſtool or two, if neither 
a ſweat, or very high perſpiration : but, from thirty 


to ſixty or eighty drops, it generally proves merely an 


| alterative and diaphoretic, paſſing through the in- 


moſt receſſes, and ultimate ramifications, of the 
whole vaſcular ſyſtem, with little or no diſturbance 
to nature, and yet evidently promotes all the animal 
ſecretions and excretions, particularly thoſe of the 
ſkin, inteſtines, urinary paſſages, and falival ducts, 
by gently irritating the whole nervous and vaſcular 
ann CCG 
As this antimonial wine then ſo readily mixes 
with the blood and animal humours, and paſſes off 
ſo freely and eaſily through all the outlets of the 
body, it may be given with ſafety, and repeated with 
ſucceſs, two, three, or even four times in twenty- 
four hours, in ſmall doſes, and ſo continued for days 
together: whereas the ſolid. antimonial preparations 


Ale 
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are very. uncertain. in their o , ſometimes lying 
a long time in the ſtomach and bowels before they 
exert, any ſenſible effect; and then, at once, irritat- 
ing with, ſo much violence and obſtinacy, that the 
patient is too oſten, quite exhauſted before the force 
of the antimonial. And this is not a little to be 
feared, and ſometimes actually happens, when kermes 
mineral, ſulphur auratum, crocus antimonii mitior, 
and -even regulus medicinalis, and other ſtibiate pow- 
ders, or pills, are given, and too ſoon and frequently 


repeated „as every one muſt know, who hath freely 
dealt in ſuch ſort of medicines; a hypercatharſis 


ſometimes, all at once, and — coming 
on, eſpecially on drinking a * of wine, cyder, 
or other vegetable acids. 
Beſides, when antimonials are given in ſubſtance, 
the muſt firſt undergo a diſſolution in the ſtomach, 
ore they can paſs 7 5 lacteals, and be mixed with | 
the blood, ſo as to act as alteratives, diaphoretics, &c. 
Now, in this liquid. preparation the reguline part is 
already diſſolved, and moſt exquiſitely attenuated, ſo 
that it paſſes into the blood with the. — facility. 
It ſhould be moreover obſerved, that, in this form, 
antimony may be given in the moſt agreeable man- 
ner; without even being perceived, or creating any 
more diſtaſte than the wine it was made-on. A thing 
of ſome conſequence truly, when, we have to do with 
ſqueamiſh. patients, particularly with children, to 
whom it may be neceſſary to give repeated doſes of 
the medicine. It is certainly then much in favour of 
this preparation, that it is 4 agreeable, and may be 
ſo eaſily concealed, and given in any proper — ; 


and oy I fay, to children, as well as grown perſons. 
KR T here 
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There N 1 times the ſtrongeſt indication fbr 
puking AE putgitg them, and yet it is extremely 
difficult rotary them the common medicines ufual 
on ſuch octeaittts; whereas the antimonial wine ma 
Ne 
and ſ⸗ F have frequeh with ſuc- 
refs, 7 re dot fre. . of a year 
of two old, in the chin cough, and aſthmatic oppreſ- 
fions, when an atrempt to force down more nauſeous 
incdicines had Mts a ſuffocation _ convul- 


© Showld it be i | that this medicine, being 
S ſaſe and 4 8 em have no great efficacy as an al- 
terative . and diaphoretic; I anſwet, that as it is capa- 


ble, in a doſe, of irritating che ſtomach and 
Aſs: fo rp a —— even in 
; very Nan Gebe, to Nie inactive in the Tangaineous 
end lymphatic arteries; and both feems, and evertu- 
ally is, extercingly well adapted to ſtimulate and 
eder the whole vaſcular ſyſtem. In confirmation 
bf this, we find, that when a pretty large doſe of the 
eſſence of antimony is given, as three or four 
drachms, fbr mftance, a large ſweat almoſt always 
fuocceds, if it is not yo thrown up by 


yornit. By thus p then, and quickening, 
the = nf — Je” 5 ts 


n are Yemen raed ke 9— 
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eollavies.” T think one of the uſes of ſalts gf a 
kinds, of common ſalt, is to act as a ge⸗ 
neral 7 and hence the moderate uſe of it is 
Þ falutary, - By thus univerſally. theres - 


ſtimulating 
fore not only the greateſt, but alſo the ſmalleſt vei- 


ſels af the body, this medicine greatly tends-to-xe 
move all obſtructions formed, or forming, even in the 


minuteſt canals; and hence moſt. ſucceſsfully pro- 
motes the natural ſecretions and exeretions; 1 
In obſtinate — then, in cold ſcorbutic 


affeRions; in moſt cutaneous diſeaſcs, in aſthmatic, 
— 


ic, and icteric diſorders, in old ſtub. 
aches, vertigo, I „and mania, anti- 
monials are very uſefal, and the vinum antimoniale 
in particular. In my own practice I have had av- 
mers inſtances of its ſucceſs in the aboye cafes, and 
have Eremit bed the. neee of finding it ſucreſt- 
fully uſed by ſeveral eminent practitioners, 
It me further add, before I quit the ſubjeg, : 
that 1 very frequently give this antimonial wine, or 
eſſenee of antimony, as I call it, in ſome acute as 
well as chronic diſorders, end perticularly in flow 
fevers, low irregular-intermittents and remitients, in 
Satarrhal fovers, in a peripneumonia notka, and even 
in a true peripnoumony, after proper evacuations, tor 
_ wwacdstheglole, when the ſpixting is —— of tink. lupr 
preſſed. wand great anxigty and 
INF come on. — — it ĩs very Js 
per in the fmall-pos alſo; and I have had the 
faction, through divine goodneſs, of ſeeing it many 
mes very happily ſucceed in many deſperate caſes ; 
67 — gm gentle 


vomiting, 


cines, which are cried up as 
themſelves, under a 


far the greater part 


- ” 
RS | = 2 * 
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iting, ſometimes 2 ſtodl or two, anll ſometimes 
a univetſal kindly ſweat. The kermes mineral was 
formerly given in ſuch caſes with aſtoniſhing ſucceſs, 
and operated much in the ſume manner: however, 


Þ well know the effence of aritimony is much more 


fafe and certain; though the 


powder had a ſupriſ- 
ing reputation in France and Gem 


any, about thirty 


or forty years ago, and with juſtice too, when pro- 


perly timed and doſed; but the too precipitate- and 
injudicious uſe of it ſoon brought it into diſrepute: 
And this is generally the fate of all empirical medi- 
good in all caſes, and at 
may be really good in 
proper adminiſtration, yet the in- 


all times; for, though 


diſcriminate and imprudent uſe of them too often 


renders them poiſons inſtead of antidotes; as hath, in 

Io conclude, I do not pretend that the obſervations 

I have here laid down are altogether new; I allow that 
of them are commonly known, 


and as ſuch I produce them, without particular quota- 


tions from particular authors, or ſetting down pro- 
ceſſes at large, which may be eaſily conſulted in the 
common books of chemiſtry; knowing alſo that there 
are ſeveral other ways of working, in the gieat way, 
much more commodious and cheap, by ſaving ſalt- 
petre, c. But, if I miſtake not, I have, in ſome 
meaſure, given a new light into the nature of ſti- 
bium; at leaſt have made it more obvious to the 


younger part of ſuch, whoſe buſineſs it is to pre- 
pare and exhibit antimonals, than they will. readily 
find in any one fingle treatiſe. * And, as ſtibiate me- 
dicines are now ſo much in vogue, this little piece 


may 
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may. not be an improper thing to be put into the 


s of Ntudents in phyſic: perhaps it may excite 
PH ofthe more experienced to improve and 
2 virtues and doſes of antimonials, which 
at preſent are not a =_ undetermined, * 


Renew I E ) 2 further 1 view in drawing i it 


3 5 this" to. IT 

"of" I but 1 affert no one 
greater Ur better effects in medicine 
oy Fw, I any, cari'be'given with 
I may Tay of many of them, 
(of Celfas, © His varie niecflel utußtut; 
5 "quid ue ſoaſerit ldi, 2 reat; 
1 « quam Quid” woo xm po abs LEY 

2 I. it is not this or that aide, '« or 
reparation, wel ure 2 diſeaſe," unleſs ptudently 


"AS Perfectly wel know 7 
ps 


bow ales Hatchet, a hammer, or 4 fw, as a 

iſt how'to make ſuch ot ſuch particulat medi- 
cines; an yet the firſt may be as far from being 4 
good carpenter, as the ſecond from being a Sd 
e the arcanum 5771 to uſe them. 2 
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ove. 2 | Account. of Mr. — 
- Mietho caftrating Fe Com | 
* We. FR, 
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Tall 


Obs F. 


and is now at F 
of the Prince of Lichtenſtein. This 


is a great lover of natural hiſtory; as well 2 


re 7 of aſhes; and 


— 1 and, and of the advantages which 


3 9 5 


exact account of 2 — NTT ope- 
ration, and of ſeveral particulars relating thereto. 


Ma. Trembley accordingly wrote me a letter, de- 
firing me, if poſſible, to tranſmit to him this in- 


formation, In conſequence of which, I wrote * — 2 
2 5 
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Tel, who in a few ; was ſo obliging 4s to an- 


Liver my letter, and to fend me what 1 had requeſted 


of him, and which 1 accotdingly have tranſmitted to 
Mr. Trembley, 8 


for the Prince of Lichtenſtein. But as 


nothi of this ſort has been communicated to the 
£ Royal 8 
to 


as a body, T thought it not im 
lay before ore you Mr. Tulb's account of his Pk 
Yon ; ha, if be thought worthy, it might be re- 
2 e jonrnals and regiſter books of the So- 


In Wed where u mer pe $6-fiſb we th 
great plenty, the fiſh! of rivers and ponds are leſs 
eſteemed; and improvements, either with re = 
their dalle or -increaſe, are lefs attended to: 
remote from the ſea, where rond-Gifh Fer 
5 Mr. Tall's method may de 


Nr. E. Tf informs me, that he caſtrates both the 
mate and female fi; and that, although almoſt an 
time is proper for the ; the leaſt ſo is ju 

after they have fpawned, as the fiſh then are too 
weak and languid to bear, with ſuccefs, fo ſevere 
an operation. The moſt eligible time however is 
when the ovaries of the female have their ova in 
mem, and when the veſſels of the male, analogous 
to theſe, have their feminal matter in them; maſ- 
much as at this time theſe veſſels are more eafily 
diftmguiſhed from the wreters, which convey the 
drine from the kidneys into the bladder, and are 
fituate near the mina veſſels on each ſide of the 
ſpine. Theſe may, without ſufficient attention, be 
— for the ovaries; and the more ſo, when theſe 
laſt are empty. When fiſhes have ſpawned a few 


weeks, 


852 ] 

2 they are fit for the operation, for, like hen; 
readies foam Rr en hey 

laid their former e ee e 


RAE her well tape 


belly, and in doing this he ſen lk, RP 
ing any of the inteſtines. As ſoon as a ſmall aper; 
ture, is made; he carefully inſerts a hooked:pen-knife, 
and with this he dilates this aperture ſrom between 
the two. fore-fins, almoſt to the anus. From the 
back of this inſtrument, being blunt, the danger of 
. the inteſtines is avoided. He then, with 
two ſmall blunt filver hooks, of five or ſix inches 
long, and of the * form hereunder deſcribed, by 
the help of an aſſiſtant, holds open the belly of 
the fiſn; and, with a ſpoon or ſpatula, removes 
carefully the inteſtines from one ſide. When 
theſe are removed, you ſee the ureter, a ſmall 
veſſel, nearly in the direction of the ſpine; and at 
the ſame time the ovary, a larger veſſel, lying before 
it, that is, nearer the in ts of the belly. 
This laſt. veſſel you take up with a hook of the ſame 
kind with thoſe before-mentioned, and de it 
from the ſide far enough for the purpoſe, divide it 
* with a 1 of ne rs 3 remem- 


4 


2 
1 
Mr. Tall has freq uentl aug; 3 divided 
ovaries, by which the ect of- the operation might be defeated, 


taken out part of them, and nevertheleſs the fifk have ſurvived. 
bering 


1 22 3 


in the like manner to p 3 the Finding yn 
ſew up the divided integuments of the belly with 
filk, inſerting the ſtitches de Iran py 
from the oe. 
Mr. Tull firſt put this method into pause. in 
order to prevent the exceſſive increaſe of Ach in ſome 
of his ponds; where the numbers did not permit 
any of them to grow to an advantagequs ſize. But 
| from caſtration the increaſe was not only prevented, 
but the caſtrate fiſh, as Mr. Tull aſſerts, grew 
much larger than their uſual fize, were more fat, 
and, which is no trifling conſideration, were al- 
ways in ſeaſon. 
le obſerves further, that the ſpawning-time i is very 
_— that trouts, for inſtance, are ol hay 185 
Chriſtmas; perch in Fehruary; pikes in M 'and 
carp and 00" in May. You => always, how- 
ever, make ſome allowance for climate and fituation, 


with regard to the ſpawning of fiſh. And, from a 
very diligent attention, he aſſures me, that he has 
been able to ſettle a point much controverted by na- 


turaliſts, in relation to the copulation of fiſhes. The 


molt generall received opinion has been, that th 
did not 4 but CF female did caſt ke 
ſpawn in the water, and that then it was fecundated 
by che permatic matter ofthe male. Mr. Tull, in 
con on to this hypotheſis, aſſerts, that he has 
frequently ſeen fiſhes in actual copulation; ; and that 


this is generally done before the ova arrive at matu- 
wo 
After 


3 8 


„ id 
4 nene hdd. 


ſtead of che belly, 
of the fiſh, numbers died, from his wounding the 


% J. 
After Mr. Tull has caftrated his fiſh, they are put 
into the water where they are intended to continue. 
He makes no particular appropriation, neither with 
vogard\to the-ponds into 'which they are put, nor 
does he give them any particular nouriſhment; but 
ay take their hav in eomtnon with other fiſh, 
— they were not caſtrated. And he informs 


that if tolerable care is taken, very few 
6th die of the ation, when performed in the 
manner here deſeribed; though heretofore, when; in 


he made the opening in the fides 


inteſtines, 2nd e dividing the wrcters. 
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2 Aube e hs: and; ro this 
Royal Society, the Prefigdent and Councib of the. 
ame, being defirous tu encourage, as, much os may. 
be, 'an- Undertaking ſo ufeful, defirt the froerat 
Members theregf, * their learned and inge- 
| #iowus Chrreſpondents, ta communicate their Ob- 


fer uutions, diredted to their n in ben 
Oo Fleet - Street. 


cvn. tn Attempt to out, * ante Tb 
mauer, the „e 2 22 | 
| from a periodic Review of the Variation 7 l 
the magnetic Needle, throughout the known n 
Mord; addreſſed to this Loyal Society by 
Willie Mountaine and james Dodſon, 
Fellows of the ſaid Society, and requeſting, 
their Contribution thereto, * amm 
ine ſuch Obſervations concerning it, as they... 
| have lately made, 3 


2 in Heu — 
7 115 London, Marth 20, 1755. 
reds, BOUT the: year 1700, the juſtly | 


/ celebrated Dodtor Edmund Halley 
having collected together a great number ef obſerva- 

tions, made on the variation of the needle, in many 
pars of the world, drew (on a mercater Ceran r) cer- 


tain lines, ſhewing: the quantity of that variatien, in 
thoſe parts of the world, over the r 


epreſentation of 
which thoſe lines were drawn; but as e 


5 8 2 


1276 

of this variation is in a perpetual ſtate of fluctuation, 
in (perhaps}every part of. the world, it had been fo 
much in the ſpace of forty years, or there- 
abouts, that (when the writers of this paper endea- 
voured about the year 1744, to draw thereon, 
other lines to anſwer. the purpoſes above-mentioned) 
they found that thoſe laid doun by Doctor Halley 
were grown intirely uſeleſs; and 9 a ſyſtem of 
ſuch lines, or ſomething analogous thereto, ſhould 
| formed once in every ten or twelve years at 
= jak in oder to anſwer the Purpoſes intended, by 
b ; gentleman. 

e — 22 ion of thaw, the writers received 
the aſſiſtance of the commiſſioners of the navy, and 
of the directors of the Eaſt- India and African com- 


pazies, having. leave to peruſe the journals of thoſe 
mariners, which were . under the dissection of each 


that fa 
In 


; reſpeQive body; Pow theſe, and a few private com- 


munications, they were enabled to draw w the proper 
lines over the moſt frequented ſeas, and to make 
| fone attempts toward doing the fame in thoſe leaſt 
fo; A copy of the Caanr; thus again rendered uſeful, 
— preſented to this Royal Society. with an account 
of the methods uſed in performing the ſame. 
Although the moſt beneficial uſe of theſe lines be- 
longs to the ſea, yet if they could be extended over 
the land likewiſe, the pars ariſing would more 
than compenſate; the trouble, as will: Nen by want 
a ſhort; view of each. 
And firſt, the uſe of theſe as at ſea may be con- 
fidered either as common to the art of navigating: in 
all large bodies of water; or as particular in ſome 
N ſuch : he general uſe being that of ſteering the true 


courſe 
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courſe defi and finding the ſhip's tre place as 
near as 8 oy what tlie We call 18 dead-" 
ne J „eee 19S Yo tf b 07 
The Particular les will be Veſt explaired by cr 
amples ; for inſtance, it the ſcuttzern parts of the" 
gen Atlantie ocean; beginning withthe coaſt of Bra-" 
Zil and Patagonia, and proceeding” 
the Cape of Good Hope into the India! ocean, 4 
far as the common tracks of our Eaſt· India thip 
extend, the variation lines have appeared” to be, 
the moſt , direQed northward and' — 
whence, in moſt places of that great body of waters, 
if the latitude and variation be found dy (celeſtial ob- 
ſervations, the longitude will be obtained by the lines 
on the chart; ; the great 
atteſted: to the writers, by many perſons who have, 
fuceef: fully to themſelves, practically applied the aſt 
conſtructed CAR, to correct . dead. reckoning 
on that long paſſage. - © TU 
Indeed, here the ines run nearly caft- 
ward and weſtward, as has appeated in the Atlahtic 
ocean, from the weſt coaſt of Eu 
coaſt of North America, no aſſiſtance tb wald ob- 
taining the longitude can be derived from them; but 
as it Nen happens, within thoſe" litnits, that 
meridian obſervations,” for determining the latitude; 


38 n * a 1 1 75 pete 2 # 724 8 


2 
* . 


cannot be obtained, eſpecially about Newfounlarid ; . 


then, if a good obſervation! of the variation can be 
taken, at any time of the day, the latitude may de 

nearly aſcertained by the lines on the Ha Fx. 
Secondly, The advantage that will ariſe by extend: 
ing the variation lines over the land; as well as ſea, 
will. de the confirmation of thoſe. drawn over the 
waters 3 


'to the ſouth! f 


uſefulneſs of which has been 


Hope t& the eaſt = 


— addon. ———8̃——— CO — 
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anch, if che ſame can be 


proper 8 


— 


waters. Sy oll x 2 foe xt 85 
will he thereby conſpicuous, and. we ſhal 
to judge better of their nature, e 8 
extended over all the parts 
af ue known, wopld, the oye will be preſednd, at 
ons view, with the different degrees af . 
with which all the Ein — 
D at the! nice when. ſuch, hi 


os 1 n = by 


India Ms chen 
4 e 
x det > pub 0 reſult of 
# Þ "all ame mo 


convenient. - 
jm OE RP in 
youred to account for this pk 


tion of the magnetic- -need! 
tation thereof; whence - 


Putation have been propoſed, whereby they have. en- 
* to d — what the . of the 


2 — variation 


, 
» bd * 
, e 7 x SS 3 ry ri 
_— — * 1 + & '4 f 8 4 &k : 
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tion therefo AY 15 1 9 f 
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41 bell owe 
| 1 A ! 
ſhall leave the dt x bay he in 41 to each 


theſis) to others: if any of them ſhould be fo far 


confirmed, by this examination and compariſon, as 
to give juſt — for a calculation, their labour 
will be at an end; but if not, they humbly recom- 
mend the continuance of ſuch a 


as kar — 


means C 
pl ying i 


propoſe to undertake, being the only 


eh 
- till it can be obtained. 


| the Royal Society 


natural knowledge may poffibly accrue : A has been 


from experiments, => not — b _ ; = 
(as that is the method now propofed) the writers of 


this paper humbly defire of this Socicty, as a body, 


and of each individual that compoſes it, to commu- 
nicate to them ſuch obſervations of the variation as 
they have already made within a few years laſt paſt, 
or fhall hereafter make, before the 25th of March 


' 1756, 50 er by ſea or land ; and as all mankind 
SOT are 


periodic operation, 


deer ls cht, of fup 


To oats then can they ſo properly apply, as to 
of London, for affiftance, in a 

work of ſo much conſequence to trade and naviga- 
tion, and from whence ſo valuable an addition to 


the peculiar honour of the many un s members 
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Additions and Corrections in Vol. x XLVIII. 

Aj 9, #0 the ind of the third a * tn Sir Iſaac 
pP . Toy 7 1; ooh graph * Ne 
LETS ſelf bound, for the ſake of truth, to ſay | at EF wes ai 
informed in what I have ſaid here concerning Sir Iſaac Newton's Chro- 
pology ; for I find fince, that the five firſt chapters of that work had: 
xeceived his finiſhing hand 3. that he had reſolved to publiſh it in his 
hife-time ; and that it was only the fort Cbronicle, which had been ſur- 
22 tranſlated and printed in France. I am greatly obliged to 


the preſent Lord Biſhop of — for this intimation, ſupported by many 


curious us ent of what i een os that head between. 
Sir Iſaac and his Lordſhip. | 


_Pogs 534 U FL. Al the ſerticolow after vane, and inſert it after broad. 
- 2.857 5.4. 2% inſert a comma-after agate, and dele that after likewiſe. 
+ 536. J. 16. for fourth read fourteenth.—p. 602. I. 9: after contact add 
a _— J. 11. inflead of a ſemicolon after wood, inſert a comma, and the 
colon after varniſt'd. — p. 604. J. 29 for the other end acts read the 
other end of the laſt· mentioned bar acts — 264 J. rg. for plate read place; 
. for wits read uxieu rief, J. rg. for I read 
'T.—p. 610. J. 1. dele A Table of; J. z: for Col. 6. , 7. > after 
determined add as alſo chat in No. 3 Col. 5 
B Tas. I. between p. 610 and Fab L. inthe 2 of t the Columms 9 and 12. 
for different parts read difference of parts. 
In the fame Table, Col. 1K, 2d, 3d, Ab, 5th, Gch, 70. and Sth, are 
ſufficiently explained by the titles upon them in the Table. Col. gth. 
zs the difference of the numbers in columns zd and 7th, and expreſſes 
the differences of. expanſion of the baſis and the bar meaſured, between 
the different degrees of heat expreſſed in the 1oth column; which co- 
lumn conſiſts of the differences between col. 4th and 8th. Col. 11th 
3s made by proportioning the numbers in col. 1oth, to what they ought. 
to be, upon the ſuppoſition of an uniform expanſion, in caſe the differ- 
ence of heat had been conſtantly 166 degrees of Farenheit.— Col. 12th, 
13th, and 14th, are made in the ſame manner, from columns 3d and- 
5th, 4th and 6th, as columns gth, 1oth, 11th, are made from columns 
3d and 7th, 4th and 8th. Col. 15th is made by ſaying as 1669 15 to 
6560, ſo is any number in col. 14th to its correſpondent one in col. 15th; 
which, was the expanſion quite uniform, or in the ſame ratio as that of 
. vickfilver, ought to agree with col. 14th. Col. 16th contains the 


erences of col. 14th and 15th, which are the irregularity of the ex- 
panſion, 


3s experiments themſelves. 
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pankon, or the deviation of the 3 in col. 14th, from what they 
mould have been, in caſe the metals had expanded equably.— N. B. If 
the numbers in col. 11th are added or ſubtracted, *.. to the ſigns in 
col. th, to or from the conſtant number 287.5, whicn is 1 expanſion 
of the baſis, this will give the real expanſion of the bars in parts of me 
micrometer, by a difference of heat equal to 166 83 
taken ſomewhat above freezing, and — the boiling heat. The er- 
panſion of the baſis for 66 above the lower heat beſore · mentioned is 
114.5. This alſo is a conſtant number; from or to which if the num- 
bers in columns 14th and i 5th are added or ſubtracted, according to the 
ſigus in column gth; the enn iven for 663 he firſt 
as it turns out from experiment, the other as it ſhould turn out * 
ſuppoſition of equable expu..Fon ; but as the numbers fo obtained from 
columns 14th and 1 ppg nds rag wy vu gy, ho 
numbers in 14th and 15th columns have, the i in proportion 
to the whole expanſion, will be very little; und in general fo ſmall that 
it r in — the 


rad Tra, or ＋ p. 695. 
14. p.707-L.7, 29. F. 713. L 1e. . — P-708. 


1. 4. for SENATVS POPVLVSQVE read SENATUS POPVLVS- 
QE HONORIS CAVSA— p. 708. I. 11. for DECREED HIM, read 
DECREED HIM, IN ORDER TO DO 1150 HONOVR,— p. 717. 
1. 7. of the Hebrew inſcription for TFT read TD p. 224. 

I. 23. for eighth 22 733-1. 25. for ſame, read ſame 
p. 735. I. 6. for Romans. read the Romans.— p.735. 1. 19. for writers; 

read writers, p. 736. 1. 4. for MALACHBELVS reed MALACH- 
BELVS ;— p. 737. I. 26. for of which read of which, p. 739. I. 1. far 
admit, read admit— p. p. 748.15 I. 5. for Nu read Ny— p. 750. I. 18. for 
Aglibolus, and Malachbelus, read A ibolus and — - Haul p. 750. 
1. 25. for Baal Shemeſh. read m 
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of it in ſtopping Hemorthages, by Mr. 
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by Mr. 5 Fo eph Warner, p. p 597: 
Obſervations on 


applied after . 3 
its Species, by Mr. William Watſon, p. 8 11. 
concerning the Uſe of it 28 2 


c, by Mr. Joſepb Warner, p. 813. 
_ by Mr. e Mr. B. "Gooch, p. 814. 


= of Homer and Hefiod, Letter concerning them, from _— 
, the Rev. Geo. Coftard, M. A. to the Right Honourable 


the Earl of Macclesfield, Toa R. S. 9. 441. 
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fir, Obſervations on the Elefriciry thereof, by te Abbe 


" Mazeas, p. 377. 

Alcyonium molle, p. 359. 

Altar, Roman, an Account, of, with its bes by Sir 
Francis Drake ; alſo a brief Explication of Its Inſcription 
by Dr. John Ward, p. 33 


les, a Contrivagce for wweauring ones, Me. 
Jeln Dollond, p. 178. a by 


nſtrument for meaſuring ſmall ones, explained by 
Mr. Jabn Dollond, & 551.) 
Annuity for Life, concerning its Value, and the 2 
4 of rene J. Dodſang g. 48 2. 
nit imonꝝ, edical Chernical-Oblerxqtions e it; 
Dr. Jobn Huxbam, p. 832. by 
828. 


An 


Antiguities newly diſcoyered at Pertiei, p 
Appleby, (Mr.) his Proceſs to make . freſh, with 
ſome Experiments thergwith, by Mr. üben Hela, 
| hints, Obſervations on Father Kirthers Opinion con- 
cerning his — the Fleet of Marcellus, by Dr. James 
Parſons, < 
3 William ) Obſervations c on the late ſevere cold 
Weather, p. 507. 


Aſtronomical Obſervations, made in 8 ry rect, London, by 
Dr. Jobn Bevis, and James Short, M. A. 7. 301. 
By 


Baker Ar- Harp), Accounh. of: ſowe: uncommon n foe 


nes, Hh 117. 


ire ecr, 1 e Wit n; — an Ea chquake 
fell at Zork the —— Arif A. 64. 
Barometer andi Weather at Dublin, from. 7 Marrb 1792 10 
28, fn 583, by Jama Siman Eſq; 7. 32 
Barros (M. De), Account 


of his. Memoir conce 


rning Cer- 
tain b bænomena obſervedi hyrhim in. che laſt Trani of 
Mercary, by J. Slut, M. A. p. 361. 
1 e. n. on. it * Me, oe „ 
03 


Brit, 
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elt Dr. Jabs Letter to James Short, M. A. concernins 
Mr. Gaſcoigne s Invention of the Micrometer, p. 190. 
 ——- Obſervations of the Tranſit of Mercury over the Sun, 
May 6, 1753, P. 193. 
— Aftronomical Obſervations made by him and James 
Sbort, M. A. p. 301. 
Birch (Rev. Thomas, D. D. Seer. R. S. ), additional Re- 
mark to one of Mr. . Watſon” s, in his Account of the 
Abbe Noll#'s Letter concerning Electricity, p. 484. 
Bond (Dr. Jobu), Experiments and Obſervations on the 


Copper-Springs at Wicklow in Ireland, in 4 Letter to 
Sir Peter Thompſon, Knight, p. 181. ; 
xd and diſtorted, an Account of, by Dr. Hoſt, * 

of Paris, p. 26. 

a remarkable Inſtance af. their Fragility, Flexibility, a 

nnd Diflolation, communicated by Dr. 7obn Pringle, 

1 
— of an Elephant, found at Laden, in the Ille of 
Sheppey, p. 626. 

Bonnet (Monſ. of Geneva), Extract of his Letter to Dr. 
Fobn Clephane, concerning Inoculation, p. 818. 

Borlaſe (Rev. Mr. Villiam), concerning the Altera- 

tions which the Iſlands of Syllg have undergone ſince the 

Time of the Antients, p. 55. 

an Account of a Storm of Thunder and Lightning 

near Zudgvan in Cornwall, p. 86. 

Boſe (Profeſſor), Extract of his Letter to the Right Ho- 
yet the Earl of Macclesfield, Pref. R. S. p. 358. 

Boze (Monſ.), Extract of his Hiſtory of the Emperor 
Tetricus, explained and illuſtrated by Medals, by Dr. 
Jobn Ward, p. 124. = 

Brakenridge (Rev. willien, D. D.), Letter to Geo. Lewis 

Scot, Eſq; concerning the Number of Inhabitants within 

the London Bills of Mortality, p. 788: 


Brander (Mr. Guftavns), Letter to Smart Lethieallier, Eſa; 
with a Diſſertation on the Belemnites, p. 803. 
Briſtol, the Number of People in that City calculated by. 
Fohn Browning, Eſq; p. 217. 


5 T 2 | Browning, 


Chara#ter ( Palmyrene ), 


8 


Browning (Fob, Eſa;), Calculation of the Number of Peck. 
ple in Y City of Briſtol, p. „ 
Byſfus of the Antients, p. 308. 


Calculus, a large one found in a Mare. p. 100 

Canton (Jobn, - M. A.), Electrical Experiments, with an 
Attempt to account for their ſeveral Phænomena, with 
ſome Obſervations on Thunder-Clouds, p. 350. 

Letter to the Right Honourable the Earl of Maceleſ- © 

Feld, Preſ. R. 55 concerning ſome new Electrical Expe- 


riments, 


Catalogue „I Fit F ly Plants from Chelſea, for 1752, preſented 


ts the Royal Gockry by ne 
of Fifty Plants from Chelſea, for 1753, preſented 
to the Royal Society by Dr. John Wilmer, p. 528. 


, Cataract, Second Account of a new Method of opening the 


Cornea, for taking it away, by Mr. Sam. Sharp, p. 322. 
an Explication of all the Inſcrip- 
tions therein hitherto publiſhed, by the Rev. Fobn Swinton, 
M. A. p. 690, | 
Chevalier ¶ Joannes, Ob ſervationes eclipfum fatellivum Je- 
vis, babite Ul:iſipone, Anno 1753, P. 540. 

 Obſervatio. ſolis defectus, Ul iſipone dali die 26 


| Oatabris 1753, P. 546. 
Circle, ſome remarkable Properties of it, uſeful | in z reſolving 


Fractions of multinomial Denominators into more ſimple 
ones, by Mr. Jobn Landen, p. 566. 8 
Clairaut (Mr. Alexis), his Tranſlation and ann of 

ſome Articles of his Book, intituled, Theorie de la Figure 

> la Terre, p. 73. 
Letter to . Rev. Dr. Tho. Birch, Seck. R. 8. 
wh a Compariſon of M. De Courtevron's and Mr. Nel. 

vil's Notions concerning the different Refrangibility of the 

Rays of Light, p. 776. 

Ciufter-Polype, Letter from Mr. Jobs Ellis to Mr. Peter 
Collinſon, concerning one, p. 305. 


Conftaiinople, Account of the late Earthquake there, 20 $19. 


Copper 
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upper Sprin 4, in the County of nnn Account cf 
1 "by dhe Ke, Dr. William Henry, p. 94. 


and Obſervations on them by 
Jobn Bond, M. D. p. 181. 


Coralline, Qbſervations on a remarkable one, by Mr. Job 
Ellis, p. 118. 
———- a particular Species of 1 it deſcribed by Mr. Joby 
| -"_ p. 304. %* 
—— concerning the amel Life of ſome which reſemble 
very minute Trees, p.-627:;. 


Cornea, Deſcription of a new Method bee! it, in order 


to extract the Cornea, by Mr. Samuel Sharp, p. 161. 
— Second Account. of the new Method of opening it, 


for taking away the Cataract, by Mr. Sam. Sharp, p. 322. 
da Coſta (Emanuel Mendez),” Letter to the Rev. Dr. The. 
Birch, Secr. R. S. concerning the Foſſil found at Dudley 
in Staffordſhire, and deſcribed in Phil. Tr. No 496, 
Coftard (Rev: George), Letter to Dr. Bevis, concerning the 
7 ear of the Ealpſe foretold by Thales, p. 17. 
Letter to Dr. Bevis, mme. an Echple mentioned 
dy Xenophon, p. 155. 
— concerning the Ages of Homer and Heſod, p. 441. 
Crufio (Carlo), Account of an een Diſeaſe of = 
Skin, and its Cure, p. 579. | 
| Cryſtalline Humour, Deſcription of a new Method i ex- 
1 it, by 9 e, by Mr. ——_— Sharp, 
=} So | N 
D. 


| Demidaff (Mont), Extra from his Thermometrical Ob- 
2 * on the Borders of Siberia, after p. 10). 


Dodſon Mr. James), Extract of a Letter of his to Ms. Wil- 
. liam Mountaine, p. 273. 


———- Letter to the Right Honourable. the Earl of Afac- | 
clesfield, Pref. R. S. concerning the Value of an Annuity 
for Life, and the Probability of Survivorſhip, p. 487. 

and Mountaine (Meſſieurs), Advantages of a periodie 

Review of the Variation of the ** you 87 — L342 
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ing an . in deins 

* p. 178. 

ee of an Infirumcne for mextuing ſmall 
_ Angles, Pp. 551. "= 


5 Earthquake, Acoaeat of can ne 

1754. by Mr. Devid Erftine Baker, p. 564, 

Account of the late one at Conftentinople, p. 8 19. 

Eclipfe, concerning the Year of that foretold by ales, by 
the Rey. Mr. Geo. Coftard, p. 17. 

— an Account of ir, by the Rev. WW. Sale, M. D. 

P. 221. 
 Xenophon, 2 Letter from the 


one mentioned by 
Aer. Geo. ara, A. M. to Dr. Jobn Bevis, EN 

it, p. 155. 

Eclipſes (Solar), 4 meckivical Connivance for exhibiting the 
_ Time, Quantity, and Duration, of them, in all laces 
af the Earth, by Mr. James Ferguſon, 5 p. 620. 

Eclipun ſatellitum Jovis obſervationes 2 babite Anu 
1753, 4 Joanne Chevalier, p. 546. 

Eduards (Mr. George), Letter to Mr. Peter Collinſen con- 
cCerrning the Phealan of Penfiivazis, and the Otis 1 minor, 

P. 499. 

Eleftrical Rene made at Paris, a Letter concerning 

| ſome from Mr. Benj. Wilſon to the Right Honourable 

the Earl of Macclesfild, .Pref. R. S. p. 347. | 

—— a Attempt to account for their ſeve- | 
ral Phænomena, together with ſome Obſervations on 

 -.. Thunder-Clouds, by Jabn Canton, M. A. p. 3850. 
Eleciricity of the Air, Obſervations thereon by the Abbe 

Mazeas, p. 377- | 


— — concerning it by the Abbe 
N Noll p. 201. 
— Kanes to ſeveral Queries concern- 

ing Experiments — made wich a Kite, by Dr. Jobn 


Lining, p. 757. 


E e Hrici ty 


LN DEX: 
Elfiricity af the. Av, forte Atvount of the Effects thereof 
I I RTIgngy ; by Dr: Climey Has, 
1 
Elpbant, ſeveral Bene of one found at T ,νf. in rhe 
Tie of Sheppey, . 646, 
Ellis (Mr. Jobn), Obſervations on · a remarkable Coralfiric, 


11 
enen Pure Cllinſen, concerving 


Ache P g 
— 44 70 Mir. Perer Colliſon; concerning. 
| = particulae Species of: Conlline, p g. 


* [Letter to Mr. Peter Collinſon concerning. 
L — Life '&f d that look ie minute Trees, 


2. 027. 
u Operation ſuecelfully perfortned by Mr. Jo. 
ſepb ur ner; p. 270. 
Fquinoxes, 4 Trentiſa on their Preceſſon, Se. by M. 4 
S.. Facques de Silvabelle, p- 38g. 
Bier (Ni, Letters concerning 2 Thecdenm of h, for cor- 
recting the Aberrations:in nes Objed-Glaſſes of relradting. 
Telaeſcopes, p. 287. 
Experiments of Fiſh and F leh preſerved i in Lime water by 
Francis Hume, M. D. p. 163. pl 
on: the Copper Springs of Wickiow in Ireland, 
by Jobs Bond, M. D. p. 181i. 
upon a Machine for l the Way of a 
Ship at Sea, by Mr. 7. Smeaton, p. 532. 
— — concerning the Uſe: of Agaric of the Oak. in 
ſtopping Hemorrhages, by Mr. Sam. Sbarp, p. 588. 
—— made with a new . by Mr. Jobs 
| Smedtong N 610. : 
— (Electrical), e n Paris, in a Letter from 
Mr. Benjawin win Min to the Right Honourable the Earl 
* Macclesfield, Pref. NR. > #. 247... 
with/an Attempt to account for 
their Phænomena, together with ſome Obſervations on 
Thunder- Clouds, by Jobn Canton, M. A. p. 350. 


Experiments 
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Eagle (Mr. ae), 


— Account of 
Flora Sbirica, 


Fi 577 Bodies, uncommon Account of, by Mr. Her Baker, 
2 Fail found at Daly in Shrophbre, and deſcribed in Phil. 


Ga gſcoigne (Mn), concerning 


3 
px . 
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e bern argen; Ki; Aarne © 


niſm for exhibiting the Time, Quantity, 
rg oor ny ge nag, rye 520, 
Fireball, Account of one ſeen at Hornſey by Mr: > Wilban 
. Hi, Bo 772 


and H preſerved i in Lime-warcr, Expraiments ef, by 
Francis Hume, M. D. p. 163. 


ſome Trials to keep chem ſweet with Lime 


water, by the Rev. Stephen Hales, D. D. 3:.8203\ 
— . Account of Mr, Samael Tull's Method of Clſtrating | 
them, by Mr. Im. Watſon, p. 870. 

(Vol. II. of P flor cn Extras of . 
it by Mr. William Watſon, p. 141 


A. LI co 


Tranf. No 496, Letter concerning it, from Mr. Ena- 
nuel Mendez da _ to r Dr. Tho. Birch. *. 
R., S. p. 286. 00 SOT. 
Gaol-Fever, an Account of ſeveral Perſons fixed with | ie i in 
Neugate, by Dr. Pringle, 0 a3, 
bis Invention of the Micro- | 
meter, in a Letter from Dr. Bui to Mr. James Short, 
9, 190. — 


Gaubi! (Father), Extraft of Two Letters of his from Pekin, 


P. 30g. 
Giauts Cauſeway, in the County of Aurim, in Ireland, a 
f 745 Account W vets the Reverend Dr. Pococke, 
2. * 22 : 


— fl Giants 


12N- Da ENUll. 
an, Account. thereof, to the Rev. The 


Gaps Capone = 

70 er 8. by the e, Þ. 2 8. nl 1 
= 31 

Girar 4 (Alber es Commen on an obſcure Pa 


his in his Commentary on Simon ' Stevin, by Mr. og | 
Simpſem, of Glaſgow, p, 368. - 


Gmelin (Profeſſor), Account of his Flere 8 ibirics, by Mr. 
Wilkam 4 27 1 2 * 

Gray (Sir Jams, Baronet), Extract of his Letter to Sir 

| Robinſon, Knight of the Bath, about ſome wad Poe 

. Antiquities at Perlici, p. 1 6 


Hemorrhages, Experiments concerning the 66. n 
ric of the Oak in ſtopping them, by Mr. S. Sharp, P. 588. 
by Mr. Zoſeph Warner, p. 591. 
1 (Rev. Dr. Stephen, D. D.), Account of ſome Trials 
to keep Water and Fiſh ſweet with Lime-water, p. 826. 
Hart De. Cheney), Letter to Mr. William Watſon, with 
. ſome Account of the Effects of Electricity in the County- 
- Hoſpital at Shrewſbury, p. 786. 
Heberden (Dr. Thomas), Continuation, of the Account of the 
Weather in Madeira, p. 617. 


| Henry (Rev. Dr. William), Account of an extragedinary 
Stream of Wind in the Pariſhes of 7 bermonomungan and 


. Uni, in the County of T Jrone,. p. I. 
"le County 


—— concerning the Copper-Springs i in 
of Vi cklow, p. 94. 

Herculaneum, concerning the Andquitics dug up there, by 

8 Camillo Paderni, p. 

Notice of ſome 3 lately diſcovered | 

r by the Rev. Mr. Jeſeph Spencer, p. 486. <P 

| Extract of a Letter from Camillo Paderni, re- 
| lating to the late Diſcoveries there, p. 62224. 

Hefiod and Homer, — g their A ges, by the Rev. Geo. 
Caſtard, M. A. p. 44 

Hin, (Mr. William), © Account of a Fi ireball ſeen at Horn- 


fey, P. 772. 


Holly, Remarks concerning the Sex of it, by Mr, John 
_— pP. 613. 
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Homer and Heſiod, 3 their Ages; by che Rev. Gan. 
 Cioflard, M. A. p. 44 
Hornſey, Account of a a Fire-ball ſeen there, by Mr. 2 

Hirft; p. 77 1 


- 2. | 71s 
Hefty (Dr. Ambroſe), an Ackiiine of the Caſe of Anne Ek 
ALabetb Queriot, of Paris, whoſe * "> diſtorted and 
ſoftened, by Dr. Ambroſe Hay, p 
Human Life, Attempt to eſtabliſn a "Rake for its probable 
Duration, by V. Kerſeeboom, p. 239. 
Hume (Dr. Francis), Experiments on F ih and Fleſh pre- 
ſerved in Lime-water, p. 163. 
Huxbam (Dr. Jobn), Obſervations medical and chemical 
upon Antimony, P. 832. 1 
Jacob (Mr.), Account of ſeveral Bones of an Elephant 
found at Ley/down in the Iſland of Sheppey, \ in Two Let. 
ters to Dr. James Parſons, p. 626. | 
Incarville (Father De), Letter from Pekin to the late Dr. 
Cromwell Mortimer, Secr. R. S. p. 283. 
Inhabitants, Number of, within the London Mortality Bis 
; 88. 
Ble Extract of a Letter from Mon. Bennet of 
Geneva, to Dr. Jobn Clepbane, concerning it, p. 818. 
Taſe ription, Attempt to explain an ancient Romaz one, cut 
upon a Stone — found at Bath ; by Dr. Jobn Ward, 
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aplicrtion of all hitherto 


publiſhed, by & the de Rev, Fobn Swinton, M. A. p. 690. 
K. 


Kerſebogen (William), View of the Relation between Dr. 
Halley's Tables and M. De Buffon's Notions, for eſta- 
= a Rule for the mend Duration of human 
e, p. 
Kircher (Father), Obſervations upon 1 Opinion concern- 
ing the burning the Fleet of Marcellus by Avehimeder, 
buy Dr. James Parſons, p. 621. 
Nie (clerical), Anſwer to ſeveral Queries concerning Ex- 
. made with it, by Dr. Jeb Lining, 9. 7 57, 
Landen 


239. 
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Landen Mr Joby 8 an n Inveſtigation of from dn 

-=< of the Circle, Sc. p. 566. 

Language and Character (Palmyrene), and Explication of 

all the Inſcripti 
Letters from the Rev. Jobn Swinton, M. A. to the Rev. 

Dr. Tho. Birch, Secr. R. S. p. 690. 

La. from the Rev. Mr. George 
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FN relating to a Theorem of M. Euler's, for correcting 
the — in the r r of refrating Te- 
leſcopes. 

Lewis (Wi 2 M. B.) experimental Examination of a 

allic Subſtance, called Platina, ſaid to be found in 

Y — Mines, p. 638. 

Line. water, Trials to k 

by the Rev. baden Hales, D. D. p. 826. £ 
Lining (Dr. Jobn), Letter to the Rev. Dr. Tho. Birch, 


Secr. R. S. concerning the Quantity of Rain fallen in 


 South-Carolina, from January 1 7 3 8 to December 1 7 52, 
P. 284. 


— — 88 to fred Queries ſent to him 
concerning his Experiment of Electricity with a Kite, 


„ 757. 


— Anſwer to his Query concerning the 
Death of Profeſſor Richman, by Mr. William Watſon, 
765, 


ley, D. D. about the Parallax of Mars, p. 512. 


Logarithmic Lines on Gunter's Scale, their Conttradiipn, 


by Mr. John. Robertſon, p. 96. 
Londen * · Bills, Number of Inhabitants within 
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Machine for meaſuring a Ship*s Way 4 Sea, Experiments 
on it, by Mr. Jobs Smentdn,; B. 53 bud 
Mackenzie (Dr. Murllock), Letter Lem bees en- ; 
cerning the late Earthquake there, p. 819. 
Madeira, Continuation of the Aovcount: ur Wenber 
there, by Dr. Tho. Heberuen,.Þ 5617 I H 214035 ct 
Mare, a large Calculus found in — 0. { 
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Mazees (Abbe), Obſervations on the Eledricity of the 
Air, p. 377. 

Melvit (Mr. T.), Luder to the Rev, Dr. James Br, dl, 
with a Diſcourſe concerning the different Refran 

of the Rays of Light, p. 26. 

Mercury, Obſcrvations of his Tranſit or the Son, 1 My 6, 

-1753, by Dr. Jus Bevis, and Jomes n A. 5. 
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———— his Tranſit over the on. May 6, 1755; oblerv'd 
at Ur. 29 by *. Wi liam Shervington, . 3 18. | 


mena obſerved Wee by. M. De Burros, P. — 30 
Micrometer, of the Invention of a new one, by the late 
2 W Eſq; i in a Letter to Mr. James Short, 

16- 
' IE. —— of Mr. Gaſeoign $ W thereof, i in a Let- 
ter from Dr. John. Bevis'to Mr. James Short, p. 190. 
Miles (Rev. Henry, D. D), Obſervations on the late levere 
cold Weather, 7 300 
— Letter to Jobn Canton, M. A. 
concerning the wats hard Weather, p. 525. 
Miller (Mr. Philip), Letter to Mr. Vn. Watſon, concern- 
ing a Miſtake cr Profeſſor Gmelin, . the Spbon- 
chlium vulgare birſutum, of C. B. p. 15 55 
Mountaine (Mr. William), Extract of a  Lener from Mr. 
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